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+ 'The 24 and 3d powers are generally called the ſquare 
85 and cube; and the 4th, 5th, and 6th, are alſo ſometimes 
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" SS 
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— . or 26. The ſign of Wenn Thus 
6 2 denotes the exceſs of 6 above 2, that is 4. 

Note, The quantities, connected by theſe e 


N to be compound, as 3 , and 6 222 
ultiplied by ww The fign COT Multiplication. Thus 


4 * 6 denotes the product o the numbers 4 and 6, that 


= "ye multiplication of quantities is alſo expreſſed by 
# ſetting a point berween them, and 4-6 1s therefore the 


{ame thing as 4 x 6 
* Note, The product ariſing from the continual mul- 


tiplicktion of the ſame quantity, are called the powers of 
that quantity, which is the root. Thus 2.4, 2.43, o 
2.2.25 &Cc) are powers of the root 2. 


Theſe powers are expreſſed by placing. above the 


root, to the right hand, a ſmaller figure, denoting 


how often the root is repeated. his figure is called 


an * eee ae it he e 1 en. 


: a 62 ee yas” = Peter of che 2 or 2 
V n 
TTT A 27 

De 7 12 


Lach) preſſed by 12? 


"relp pectively called the biquadrate, "farfolid, and cubocube. 


Ye Divided by. The ſign of Diviſion. Thus 822 
-dengtes the quotient of the former of the numbers di- 


"vided by the latter, that is 4. a 
Diviſion is alſo marked thus 2)8, the latter ber 

dg the dividend, and the former the diviſor. | 
The guotiont of two quantities is alſo denoted by 

. placing the dividend above a ſmall line, and the diviſor 


2 below i it. 2 bus 27 is the quotient of 8 divided by 2, or 
Mo 


2 | 7 A expreſion of a quotient is alſo. called a Frac- 


his 
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oe: This marks called-tha\nedical An, and has a 8. 
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number before which it ſtands.” Thus, V4 or 4 figs ” 


nifies the zd or pms. root of + z . 1 denotes the 30 0 or 
cube root of 8. 77 : 
A vinculum is a line drawn « over 9 5 number M's terms 


of a compound quantity, to denote thoſe which are un- 


derſtood to be affected by the particular ſign connected 


with it. Thus, 8 —2 3 ſhews that the exceſs" of 8 
above 2 muſt be multiplied: by 3. Without the vincu- 
lum, the expreſſion. 8— 2 * 3, would mean the exceſs 


of 8 above the product of 2 by 3. Therefore, the va- 


ue of 8 2 x 3 is 18, and the value of 8 2 & 3 is" 2. 
By ſome. authors a parentheſis () is uſed as a vincu- 


lum, a and (8—2) * 3 is the ſame thing as 8— 2 x 3- 


= Equal. The figh of equality. Thus 3 5 2 10 — 2 
means that the ſum of 3. and 5 is er to the exceſs of : 
10 M 5 

> Greater... The va of majority. Thus 3+ 5>8 Kd 


means that the ſum of 3 and 5 is e than the ex- 


ceſs of 8 above 2. 
S Leſi. The ſign of minority. Thus; 2+ ei 2 
means that the ſum of 3 and 5 is leſs than the Soße | 


of 12 above 2 


: To, and :: fo is.” The figns of propottion. Thus 


2:4 3 that is, as 2 is to 4, ſo is 3 to 6. 


"Laſtly, it is by means of theſe different characters and 
ſigns, that the properties of magnitude are mathemati- 


_ cally expreſſed. Thus 8=2 x 4 ſhews that 8 is either 


double of 4, or quadruple of 2. 
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From the nature and combination of tlie charadters 
uſed for expreſſing the quantities, it follows that the 
mathematical language may be divided into ſix others. 
Thus, when the Arabic figures are employed, the lan- 
Suage is arithmetical; i 1 lines, geometrical; when _ 

2 the 
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"the alphbherica) letters; e 16 figures ita 
lines, arithmetica;geometrical zi When figures and letters, | 
arithmetico-algebraicat; and, lafily, when letters and lines, 


Tn: geometrical. _ 
'Theſe languages ariſe naturally Fro the mathemäti- 


R cal expreſſions of finite fp ag But here are ex- 
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* will tus in its proper Fran „„ 4 057 
3 i e ſigns which ſerve to * Fa operations 5 upon 


| 1 Snantirins; and to expreſs the relations of magnitude, 
: no more belong to one language than to another, being 
common to all; and thersfars. they ſhould be en | 
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| 
* nat hematical figns. 
[ rom theſe principles it appears, that naholy can 
E > A mathematician without a perfect Knowledge of 115 


3 5 languages; ; and no one, who would make any. prog rel 
EF | In the fcience of magnitude, ought to be ignorant of 
heir elements, and how to put in practice at leaſt their 
oo firſt rules, It is for this reaſon I "Gall try to explain the 
= + nature and principles of theſe languages, in . to 
facilitate and render more agreeable to my pupil a ſtu- 
B dy, which, without theſe be] 85 has not always charms 
enough to attach a beginner to it. And ſince you are 
= - not thought to underſtand a language when you do 
not know its alphabet, and the way to write, read, and 
ſpeak it, I ſhall ſtop to explain minutely theſe articles | 
in every one of our languages; and then I ſhall apply 
them to ſome . of the moſt 0 and moſt common 
examples, ſo that there may be gathered from the 
whole a ſufficient courſe of elementary. Wadde 
leſſons. | 
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ROM the ten fingers of the hands, on which kt 
Thad been uſual to compute numbers, the figures 
were called digits. Their form, order, and value, are 
I one, an unit, or unity, 2 two, 3 three, 4 four, 5 
five, 6 ſix, 7 ſeven, 8 eight, 9 nine, o cypber, noughjtt. 
null, or nothing. Of theſe, the firſt nine, in contra. 
diſtinction to the eypher, are called  /ignijicant figures... I 
The value of the figures now aſbgned is called their 
Ample value, as being that which they hahe in themſelves, 
or when they ſtaud alone, But when ewe on more fi- 
gures are joined as in a line, the figures then receive alſo 
a local value from the place in which they ſtand, rec. 
e 17 koning 


2 2 * 
% * 3 
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Cs) 


| koning the order of places from the right hand towards 
i * left; _ 


e. 


- wFirft place. 
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3 * 
e — 
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Fourth place. 
Third place, 
A Second plac 
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Re. 
Twelfth _— | 
th place. 


Eleventh place. 

Tenth place. 
h place. 
nth place. 


x Nint 


x Eigh 

x Seve 

<'Sixth place. 
Fifth place. 
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5 
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=y 
AY 
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A figure ſtanding i in the firſt PAY has 805 its ſim- 
ple value; but a figure in the ſecond place has ten 
times the value it would have in the firſt place, and a 

ure in the third place has ten times the value it 
would have in the ſecond place; and univerſally a figure 


in any ſuperior place has ten times the value it en | 


have 1 in the next inferior place. | 

Hence it is plain, that a figure in the firſt imply 1 
nifies fo many units as the figure expreſſes; but the 
ſame figure advanced to the ſecond; place, will fignify 


0 many tens; in the third place, it will ſignify ſo many 


hundreds; in the fourth place, ſo many thouſands; in 
the fifth place, ſo many ten thouſands; in the Gxth 
place, ſo many hundred thouſands ; and in the ſeventh 
place, ſo many millions, &c. Thus, 7 in the firſt 


Place will denore ſeven units; in the ſecond place, ſe- 
ven tens, or ſeventy; in the third place, ſeven hun- 


dred; in the fourth place, ſeven thouſand, &c. 
Every three places, reckoning from the right hand, 


Make a half- period; and the right-hand figures of theſe 
Half- periods are termed units and thouſands by turns; ; 


the middle figure is always tens, and the left-hand 


gure always hundreds. But here obſerve, that 1 


right-hand figure of every half- period, properly and 


Krietiy ſpeaking, is n units; ; for the place called 
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4 5 5 | thou 


7 * 
4 £ i 0 * * Gags? Mit 7 4 


. | £5 7 7 
. "thouſands, when expreſſed at more length,” is e 


units of thouſands, or the 'unit's place of theuſands. * 
I! uo half- periods, or fix places, make a full per hel; 1 
and the periods, reckoning from the right hand towards 
the left, are titled as follows, viz. the firſt is the period 
of unit:; the ſecond, that of millions; the third is titled 1 
e or Billions; the fourth, mln or zriilion: 3 ” 
the fifth, :quadrillions ; the ſixth, quintillians the ſ - 
venth, ' ſoxtillions; the eighth, \ſeptillions zothe' _—_ 
"octiliions the tenth, nonillions, &c. 1 v0 | 
'Half-periods are uſually: diſtinguiſhed from one ano- 
ther by a comma, and full {ago 177 a eur or cons. 
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The table may be expreſſed i in a more conciſe form 
. .thus, he 


5 hey: * 4 


. f ü 3. : | 2. | 61 per- 
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n C ——T—— UTY 
Trillions. Billions. Millions. " Tink 1 
SD M. C XU TXM,CXU: CXM,CXU: KM. e x Up, 
964,085: 813, 7 00:237,894:; 6785040. 
From the table it is obvious, that though a cypher 


are nothing of itſelf, Pp. it ſerves to ARS vacant 
| places, 


2 wards. 


£890 


knd' raiſes hin value of ſignificant Grade: on 
its left hand; by throwing them into higher places. 
Tbus, inthe firſt period, by a cypher's: Slide the place 
Sf units, the figure 4 is rhrown into the place of tens, and 
nifics forty. And a cypher likewiſe ſupplying the place 

| hundreds, the figure 8 is advanced to the next higher 
and fignifies eight thoufand. Again, two cy- 


% Phers being in the places of tens and units of een, 
ide gurt of 5 belongs to the next higher place, and 


fonifies ſeven hundred billions, &c. But a Cypher. does 
not change the ralue of a ſignificant bgure on its Fight 


Hand- Thus, oy or oo) is the ſame as 7. 


From this alphabet it is plain, that the valve of f 
. qoke increaſe from the right to the left, and decreaſe 


from the left to the right, in- decuple proportion, fo 


* 


that, b Ae wee on the places from that of units to- 


Plages become ten times leſs for every place r are 
removed to the right, and conſequently they expreſs 


parts of unity, which may be properly called decimal 


fractions, os only decimals. Therefore, reckoning the 
order of theſe new places from the left hand towards 
the kight, a figure ſtanding in the firſt place will fig- 
nify-lo many #Zenth parts, or tenths; but the ſame fi- 
gure advanced to the ſecond place, becomes ſo many 


- hundred parts or bundredihs, and being removed one 


Place wore, it becomes 7hoyſandth parts or thouſandths, 
c. On the contrary, any deeimal figure, by being re- 


moved one place toward the fekt, becomes ten times 


Sreater. 


Henee equidiſtant places on the. left 405 be of 


- thei Plaee of units come under ſimilar names, viz tens 
ay tenths, hundreds and  hundredths, thouſands and 


* 
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eee &c. as in the following table. o 
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ly, 44 uſual to prefix a comma or point to Decimals. 
10 order to diſtinguiſh them from a whole number. 80 


is ſeven tenths, . o) ſeven hundredths, . 25 twenty- 
five hundredths, 3.75 three units and feventy-five hun- 
dredths, or three hundred ſeventy-five hundredths, &c. 
2 point thus prefixed is called the decimal point. 
M frm Decimals the figure next the point, being the firſt 


imal place, is ſometimes called primes, and the ſe- - 
<nd figure from the point is called ſeconds, the next 


thirds, &c. Thus, in 875 the figure 8 is primes, 7 is 
ſeconds, and 3 is' thirds. 


An integer, by annexing expliens; 3 is raiſed to higher be 


places on the left, and my, by this means, have its 


_ value increaſed to infinity. On the other hand, a de- 


cimal, by prefixing cyphers, is deprefſed to lower places 


on the right, and may, by this means, have its value 
diminiſhed to infinity. 


Eyphers annexed to decimals do not Wil ch vatoc 


of the decimals. Thus, .5 =.50=.500=. 5000= &. 


mean Tenge the fame Ming or Ave tenths. 


* 


* 


n. 228 of the Kinky Fe gha Th: Numbers. 


81 E 3 -a(}8 


| 80 H E ſpecies of 3 are e very v various ws mani- a 
fold; but in this place it will be ſufficient: to deſeribe 
ſuch as appear moſt uſeful and neceſſary, particularly 1 


1 that will occur in the enſuing treatiſe. 


Tos 


I. An integer, or whole number, is an n unit, or any 
multitude! of units; as 1, 7, 48, 100. 

2. A fraction, or broken number, . is any 1 or parts 
of an unit; and is expreſſed by two numbers, which 
are ſeparated from one another by a line 'drawn_betwixt 

them; the under number being called the denominator, 
and the Upper one the numerator, of the fraction; as 
4, 2.2.5... The denominator: gives name to the 
fraclion, becauſe. it ſhews into how many parts the 
unit is divided; and the numerator tells how many of 
theſe parts the fraction contains. The numerator and 
denominator are in general named the tee of the 
fraction „ 0 

Note, A decimal is.a fradian 5 585 denominator, is " 

with ſome number of cyphers annexed. Lbs... RD ne BOY 
are decimal fractions. Therefore, ** and 9, . and 
05 are one and the ſame thing. a die e 

3. A mixt number is an integer with a fradion joined 
to it; as 44, 7à, 4 rv or 4.7. 

4. A number is ſaid to meaſure. another number, whea 
is is contained in that other number a certain number of 
times, or hen it divides that other number without 1 
remainder. Thus 3 meaſures 6, 9, or 12. 
65. An even number is that which is meaſured, by. 2, 
or Shack. 2 diyides, without any remainder ;, ; 28.2, 4, 6. 
35 „ a 

6. An odd number i is that which 2 does not meaſure, 
or which cannot be divided by 2 without a remainder ; 
28 I, 3, 5, 7» 9, 11, 13. 0 

7. A prime number is that which unity, or itſelf, lr Wl 
' meaſures. Here is a table of prime numbers under 500. 
1, 2, 3, 5» 7, 11, 13, 17, 19, 23, e St. 37, 41, 

43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, 97 
eb 103,107, 109, 113, 127, "2b I 37, 139, 149, 
he 103s «00 mc 1815 915 93 1975 

A bt ute i 


| TIE 
= 


211, 


„ 
2375 11795 74 , 55 26, 
e , 284, 293. 
311,313, 31%, 3375 8575 475 349, 355 1 


d FELL e 1 57 
©  JOT, 409, 125 24% 4 3 (443, 4 * id 
2 461, 4635 4 67. 477 48 55 499: . colony 


| 8. A onda te number is that which is e by 
ſome other number than itſelf, or 72 as 125 which 
is meaſured by 2, 3, 4, or 6. | | | 
9. Numbers are called prime to one i when 
auity only meaſures them. Thus 13 and 31 are prime 
to one another; for no number, eee unity, meaſures 
both. 

10. Numbers are called compoſi te to one aneh when i 
ſome number, beſides unity, meaſures them. Thus 12 
and 18 are compaſite taps, another, tor 5 and 6 mea- 
ſures both of them; 

11. A number which meaſures another is "called an 
aliquot part of the other. Thus 6 is an aliquot row of 

18, and 3 of 12, and J of 2% _ 

12. The number meaſured; or which contains the 
aliquot part a certain numher of times, is called a xwulti- 
ple of that aliquot part. Thus 18 is a ADE. of 6, 
and 12 of 3, and 29 of-5.;: is} 448211 
13g. A number is called an aliquant part of another; 
when it does nor divide that other Without a remainder. 
Thus 7 is an aliquant part of 24. 
14. Two, three, or more ee OU which multiplied 
together produce another number, are called the compa- 
Mews parts of the number produced. Thus 3 and 4:,or 
2 and 6, are the component parts of 125 and 2, 3, and 
| 4. are the component parts of 24. 
The product of a number multiplied into itſelf 
is edit the /quare or 2d power of that number; and the 


number itſelf! is in this caſe called the root: and if the 
5 2 | ſquare | 


bene be wplüplied into 51 root. the produ is called 
the cube or 3d power of that number: and. K te cube 
e multiplied into the rogt, the product thence ariſing 
$ called the bigtadrate 'or..4th prover,. Nr. The fame 
thing has been put in another point of view before, 
Thin the nianner in which the N Pane e ex- 
preied, " was ae eg EY. TRE hog Ru 


** He veto or N #4 Nr TY GS 


_ 


3 
8 : . * « k + 4 R * 
: 4 ; f + 3 b FE 5 12 he A 
FF. 4 * 1 * 5 e . r | Wk. 
* 3 ? p * * As 1 5 es os 4 #\ N e , - 2 1 % 1 
J Oo Ho HSE thro hn coo fc 
4 q . _— - 
: | 3 j 8. 
- ag, Som g 1 
4 Ws 127 * x: "Et $I N Fi #4 
l * þ , 
5 > EV 28. T . STRESS + 7; : 
N 3 * 1 4:8 * 133 2 * a 


{ K * * © „ . + £4 * 2 4 * 8 j - 85 mg * „. 
J bf SP: e FH A0 
þ x ; 

s "re : * ff x 0: * 2. k ne Px 7 7 * $206 1 
* Ft; 2 + — . 14 £3 | ; £ 1 n 

- 8 | Wy OY NOPE CN 5 7 7 

8 , , p 1 j * J c : ; | FR 415 x { 4 10 
* F * 7 1 5 N 9835 T - f 7 k 5 1 — # Fr 
N. 4 Wr Py * 4 "os W 7 n 4 £ | - Is 1 vl W k . 8 o 2 | Fry 45 8 fg 1 2 : 4 « 1 

(> 8-6 & © HY 4s 7 9 By $2 3 FO IIS TO $A ne 16 Fin 0 


1 0 


N 8 74 1 #3: 2% — "4 7 £2 * aa 1 f ! 4 . 16 % "iS 84 
= & E 6 3 rome 4 qo bo > abt $5 Ken FA at 7 * * 1111 J 


"RI OD bas oi 775 H F. 1. 1 2 
- 3, - #0 A oF 2 183 Þ 
175 Fa ihe CVT HB 7 nin 5 . 


dns Phe - 2 Warrins neten Ke a 
| C * * 1 


TY * . u * 


* 

181 Wu 
1 

pA 


- 


: *: . . » 4 OE OL 1 1 
9 * R £4 „„ FM 1 N 71 if i iy 
35374 28 ©; 4 F 9 * 14 9 dy Is 


"DE FINITI ON. We: torite afithmeticatly when we 
els by figures and figns any N ev my Jos Has 


P: 


Nas 288 pre in ep n l hos 


1 * N 5 - © 20% 


- 
- 
4 


8 8 4 5 
74 * * 


ien 43 7 + £64 Af 
| A to write q = Col d 


Joo Beginning ar "the tft Band, and ad 33 the 
right, put every figure in ſuch place and period as the ver- 
Bal expreſſion points out, ſupplying the omitted e with 
bers, Examples follow. : 


* ; 
P Py T x 7 | ; 1 * 
— . * 5 4 4 I * 14 * 
3279 ; 
— , 
4 - 
"as 
* Ye. 
4 | 
# 
1 * 
> * 
„ 


2%). 


| Eraſe in Whoſe Numbers 5 


— RE IF IDF | 


„ M.illions. 
ws de ee enn obs En b ae Nu 


and — an an 35 Jed enn 9 Af TY 


ty ſeven millions . Hi 8 mo O Q w9. A | 


e eh 80 G ene os ant 
ſeven hundred thou- 
ſand : 
Six millions, Wör Buh 
N AO and. er- i 
155 ie bouſand -* © ak bon 
+ Highs) Hundred and ye 
ouland” and nine | 
hundred 50 
Seretiy-rhiree thouſand. 


7: 


& 1 85 . o 


— : 
FI 
* 


5 —_ * Av Vo 81 5 Au : 
wn 3 + WW" a | 
| 435 IH (16444 6%; A | 
OT on Pts nt HR gs \ a : ' 8 4 
Rad * a 9 7 2 * r N 5027 


3 * 8 WY" 0 KY 
ei 2 * . „8.8 | 


_ 


IS mrs ns : 
— 1 


Ks 
3 
G 
— 
—_ 
ods * 
= 
- 
£5 


and ten 5 3,010 
Five thouſand and = 5 9 wh yy 70 mg, > 8.9.45 4 
27 | 
DIETS. © je Fm MEA. 25v9 oh to e 
2 cur I %4 ll. 113 
Pex e ene d 10 MBE oi * 
r h=atOL, | n «43 c a 0. b 
: Ba ples 1 in Decimals. % 
ht oe 3-1 Mum d 10 Rabe 9 233 
e | Joly bit 5 80 5 3 EE 
Fo a 38 :2 
n C 1 53 8 5 * 
Nine ans and re Ann; n e 
5 Forty- eiglit hundredths | 7 df $6. free $ Jo Cer. 
Nine hundred and Fen au- 1404 5 „ 
| ſandths 72 1 15 55 of #1 
Four hundred and nine en hon 581 : 
ſandths _ = | 
Five hundred-thouſandths > 7. 
Seven hundred and three thou- - | 
land and 9 eee 4 


2 tenths, &c. wad written 4, Io e e rt 


* —?—ͤ— — 7˖—X—ę-½— . —ꝛ————ꝛjꝙr—⁵9v„%ͤö. 
a EET p a 
l » 
3 N 
= 
: » 
. - 
# 


63 


| . a 3 lod wr 1 2510 N 


„ i | | 


2 Agures . _— the beer Stor: 1 the 


5 ach above 4 ln, and 5 it the figures e it. 
Aer. A , 
Thus, an half, two third - three, quarters, ſeven 


; _y 
Rule to worite ikea Propoſitions: ne 


0 i if only hegtired to wil 4 down by Auf, hey my En, 


=" 4x 


Ihe numbers, their relations, and tbe eperations, which are 


| e 7 0 wards, as is to be Teen in the following 


dams 5 nr att 343 4 
the 1 -Þ CES debe iff | 
3 * Simple pr ſitions.”:! 591 th ves 
I, The fam of the odd num- RT > Fa 0 l 
pers 3 and 5 makes the ente As og 
product of the even num e 0 4 
ooo , CR ir wee | 
X e ſum of the numbers [ ee 
10 and 6 is four times heir No 9 = x10-56 
difference. . 11541 t P | . 
III. The product of 3 Gs Rr ein pat 
"Sal plied by 4 is equal to the > © 4 : e 
'. quotient of 48 divided 1 = . 
1 r E . : 
IV. The- double: of ow an}... 2x —72 
133 e 5 
V. Take an Half of the pr... Barg elt Nl | 
duct of 3 muliplied by 4, | 4g 4 
add 8, and. you will E dq. +8= 2x 344 


* . e Wop P : Wer 


the double of 3 and "_ ws 5 - 


3 #5 4 \ . 88 ; * 
Y > 1 "7 | A J 3 38 " F 4 ; 4 4 5 £ ® + E 4 7 
- > 8 14 a,, .. Ft: ob 
3 A * 
1 2 . 
* 5 ” f * * 4 : 
l . * 1 1948 
1 ; 4 | „ 55 
„ $8 - . b 
+ #4 N w 7 415 
F 
# is { 
— "= Ta E f ; 
4 * — * * 7M an 
2 5 | Om- 
* « — as # 4:3 7 15 ON. 
»- * * 4 — 5 — * 
1 
44 — F 4 


II. The continual mul- 


: 60 


I") 


Part for cis ſhare, and 


1556 e ee e 


* 2 


1 
75 


dozen and half u do- 
zen dozen is 936, and 
the difference 792, 


tiplication of nine di: 


gits will give 362880, |. 
. the changes that may]... 


be rung on nine bells. 
It. If 8 cannons in one 
day ſpend 48 barrels 


"OE powder, 24 can-- 
8 nons in 22 days will 


ſpend 3168 barrels 
of It © 


ing aſked, how many 
ſcholars he had, ſaid, 
I have 36; but if 1 
_ "had as many more, 


half as many, and 1 


Nee as many, plus 


1 ſcholar, I ſhould | 


jane juſt 100. 


v. A captain and 540 


ſailors took à prize 


5 8. = | 


. 
a * 
PE” —— 


IV. A e . | 


= - 
4 * 


4 6 "os 2 x42 


* 
cee 


S 
-4 


— 53 wins t 


*. 
4 * 
9 7 
* 

— 


worth 1360. of which 
the captain has a fifth 


the reſt having been 


the ſailors, each man's 
part was 6 pounds 
and eight nene - 


* 


— Gy} "IR" f 
* 8 5 
r „ 
\ 


| 
8 


: 

g 

4 of - 

4 a} 7 
Ls 7 7 FA 


- 7 * 5 ” 
ö 
- 1 n 
: 


; £7 + 7 


K 5 * 
8 | Canipound Propolitions. 1 
I. The ſum of "i dozen 


3 


5 28 ann | 
173 34:50:70 95 ee 


M icvizemndtvits 


»\ 


a * 
% 7 * 5 \ 3 * 
2 | 
| 5 * * 
* TP _ ao e 8 A * 0 2 
1 * J * = 1 > 3 «1 } 6% * * * 
4 e . \ N 4 4 k n 
* hy g n N y 3 - 
* LE W 1 4 
T7 — 5 2 N Y 4 * f N 4 0 1 7 * 
r AN 
6 n * 0 W OH 8 * 5 - 
x 2 - 7 - 8 ? * 1 5 A 3 SY, 
VVT eb Yee Wee” 
5. * 3 4 * at * 1 * 1 4 "fs „ ; 
# >». - t 2 > 3 
1. x _ \ KY * 
F . * L 
ITE A LES 
* 1 rs 1 5 + N BE 4 Ly * = ; & 2 F. * 
8 N W a L 2 . : 
SO lens ns r e | 4 e e _ An” N 
43d.» 1 = b 1 


Sico 
4 £.% 9 Ms 8 1 


„ 


* be, X 5 175 


. 


* 
8 pa 7 
— 
** 
. 
* 


* "v5 of 
8 * 2 
Vers" LIE 
* ; 


Captain's ſhare=1360=5 


Ihe remainder. 
8 1360 — 1360. 
Each man's part 


81389 * * 
160 


Therefore 


* 
. 
* 


2 * 
3-S 


1 13601360 — — 2608 


160 


chf 


E 


5 f „ 
anon bann | 
p 6 ann if? 10 16: 3 
* . Lon * able > oh A. * 11 off bois a5% 
55 N 8 f bert Des er dv 4 0 4 
FRET 0% RRA DIN Anrrmertibarty:” 1 55 4 
L! ; N rs 
© DEFINIT 1 ON We read arithmetically” when we 
© expreſs in words any number given in figures, and alſo 


een a 49h repreſented by oY fo 7 and figns. 


Wl, | Rule to reed Numbers.” 3 1 2 ont 
Disse the given numbers in their periods 1 Ne 


8 Hun at the left band, and reading towards the 


right ; to the ſimple value of every figure join the name. of 
its place, and conclude each period by 
every where omitting the cyphers. — OR. 77 


by expreſſing its title, 


Vf Examples in hole . 
. — — — 1 Bet In ele 50 | 
Millions. f Units. | * 5 G9 3 05 ol 
bo I : bf 111 


pen 5 
3 


ö 4 
o © 2% 1 
8 Th 1 oc 8. : ? 
. 3 4 b 
= 
5 8 8 . = 
$3. a0? 2 . 18 , 
N ES SE 
WW 28 # 7 2 n II; 
Lc et Us * 4 W * 2 Oo”, O = 4 x8 
5 3 
9 
7 « gp 
2 1 7 . 
* 7 7 8 4 6 1 
* ; | 
— e 4 =: _ a $ 
. Sa 83 7 1 
+ * - —— — —é—m— — * & 
. 8 4 
5 84 
Fg 
: 9 6 
4 4 


Rr IE 2 +80. 0 


98. Se K b C T N, KU 


0 8 Oo o, o 0 0] 
Fs © 9-0 964 


ho G 


4 * « - % 
** 1 a Aa 
K * 
2 


Nine 


of wine hundred miliions, 


jugs ee eight millions 


and nine thouſand. 


F ourmillions andeight 
| bondredyco 1 .v 
| hundred and 
three thouſand and 
2 — .. 
Twenty thouſand and 
thirty four. 
Eight thouſand four 


£ hundred and: fixry 


nina 


24614 


5 hundred and 
eight. 
Ninety-ſix. 


| Three, or three units. 
Note. 


8 5 The n name of the unit's place, in | all bd” 
and the title of the right-hand period, are e 


991 
5 bes 
, g * * 


omjried, or By rarely expreſſed. 4 


Examples in Decimals, i 


2 7 | 15 | 
323 32 > 1 
3 
e 
SS SES 
| DE IO 2 units ar five tenths, or 
. . : ſeventy-five tenths. : 
%%ͤũœ „„ bundredtbs. | 
0 7 5, * | = | Seventy*fite thoufandths. 
| 3 | Seven hundred and five thou- 
FI 3 Y hos 3 fandths. 
i 6 8 3 Seven thouſandꝭ five hundredand 
| 7 BHT = | fixty<eight ten- thoufandths. 
: 6 0 seren thouſand and fifty ls. 
| 0 £4] 7 Ps » hundred-thouſandthkss. 
305 4 I | Four hundred and ſeven thou- 
L 4 0 7 5 5. 4  U fad and fixty-five millionths. 


N F 7 
A J * 
£ * 
£ : * LET'Y 


ON Dhcinile may be reſolved into conſtituent 


parts, and the parts may be read ſeparately thus: 


75=.74+.05; that is, ſeven primes and five ſeconds. 


975 *. /. og that is leven. ſeconds and five. 


Ee chirdk 


0G =47 +.00 5; that i is, " To primes and five thirds. 
7568 . 7 +.05 +.006 +.0008; that is, ſeyen prumes, 


bye er fix 55 and e fourths, 


— 


Rule 


by 


| 

1 
3 
| 


. 5 5 Rite to read Haan. . 


Z Examples follow. 


aud ſigns with which the arubmetical propgſitions are 


LEE ĩ ĩů ter The ſum ef the four 


h 


de. 


0 the numerator of. the given fraction as a NG 
en and its denommator as 390, ordinal nn. 


An balf. . N 


5 

+ | _ | Two thirds or third parts. | | 
3. +} Three fourths, or three TR, or | three | 
| 2 = } fourth parts. . | . 
* Seven tenths or tenth parts. 
> 2 | Seventy-five hundredths | or hundredth 
IE 1 Darts. —. 
7 J Fifteen ſevenths or ſeventh parts. „ 


| Rate to read Artbniztical Propoſ tions.” 
1 1. only required to expreſs by words the figures 


% 


written > as is to be ſeen 1 in the . exam- 


N Erbe aun of 8 8 6 
| a En | | multiplied by their 
"> 846x8—6=8*—-6* | Fi difference, is equal 
tote dference of 
t their ante 


— 
= 


bh 4 


odd numbers 1, 3, - 
57 7, is equal to the 
WCS 
The ſum of the four 
odd numbers 1, 3, 
5 "a 5, 7, is four times 125 
5 our. 


143 T = 


d 5 


ks 


3 . 


is rea 


The 


= 
y * 
| ob 
| 
2 
* 
Wy 1 . 


eee OCT AS The ku or the Wut 1 
e numbers 2, 4, 
IF 0, th five” times 
ee 62] 
1 1 5 * The ditference of the 
M ad :- i © the num- 
) TT 0 wc bers 8 and 6 gives 
8 s Gi, the ſum of their roots, 
%%% ny BE 0 | .+þ © together with twice 
EG . 2 in the 
e ieee ee 
The difference of the 
e So Se, 2 bh - num- 
CG bers s and "8 "gaves . 
5 the ſumof their roots, „ 
i together with twice 
„„ 5 I | the numbers in the 
; „„ 7 | natural ſcale between 
J obo ay do's rot. 


r 


— 
0 * 
* 


5 — 


| . Op Seracme ARITEMBTICALLY: "& 


: * ms 
_ bd 


| 1 H E gs object which i is 3 of in 1 aiith- : 
metical language being number, every propofition de. 
rived from the arithmetical alphabet, the mathematical +} 
ſigns and the moſt ſimple reaſoning concerning the naa 
ture of numbers and their relations, muſt be reckoned 5 
| arithmerical, Hence the + oa 74 


8 x 
x: * D 
© 7 1 4 
"$241 5 A l : ; 4 
. £42 + 
py 4 23 5 
You 2 2 4 4 22 ö 
SEN 4 5 . 8 * 
Hy N oa 3 g ; | ne ; | ; 
: . c : . / 
1 * p 
£ - * 
. «4 | | F 
\ of : = 
* ig < A S, f 
5 % 13 
* 4 » 
ks # 


185 


WE ORE: We _ e eee when pot g 

the arithmetical alphabet and the mathematical ſigns, 

. po leſs in the inyeltigatipn and demonſtration of theo- 

rems, than in the xeſolhtion of problems, our reaſon- 

- jog and operstions entirely depend on arithmetical 

| anal and _—_— 3528 85 any 1 aid or 4 
rection. | 6] 


3 . to fud 8 


N Tit 3 erithnetical, confider their hiek „form, 
| poſition, known properties and relations, ſum, difference, 


grade, quatient, powers, rodts, Sc. and either marking 
the ſeveral eperatians by their figns to retain the original 
form of numbers, ar doing theſe operations to change that 
form, you ⁊uill gather ferent expreſfions, and conſequently 
gh reading them, diſcover, ſome prope nag to be en 
de rie mene 8990 = | 


nie 


8 e to find | fome properties of the odd ad even 
numbers, for inftance, nine and three, twelve and four. 
4 1 Writing therefore theſe numbers, and marking their 

5 ſum, difference, product, and e 1 find the fol- 
lowing e : 


943212 12442 46 3 | 3 
938 64 8942 31232 9 
9 * 38227 la& A8 NY 4236 fla 3236 
9=3= 3112548 3| 954=24 [1223 4 
Now conſidering the kinds of thefe numbers, and 


155 reading theſe CIS, 1 learn a] following propofi- 
tions. 


1 1. The ſum or difference of 1 uo odd _ is an 
| | ven-wamber. . FRG: Sr 


* * 2 * = 1 * 
. 10 * E 2 4} T ra LET ITY LY A - G k 6 FAT + x _ —— 
_ yp 2 1 n x SOLD ORE 2 r x 1 A F a 9 = * G 8 Ne vl 2 I Y 
a ud oo TN EP, ; « WT vg n * n 8 8 [= 4 Wh PI . v , . 19 l 4 { ” Es 9 2 * "Do FEE Sas IS, * 5 
? 5 P 2 N + Tak . * 2 14 1 * . by : * 1 ” 7 
\ + > - p $3, x E HAT, 1 . * 5 ; * * ba * 1 n — 1 n . 1 * [ 
\ N py UN 4 bo Nu F 4s 2 jp * * F n jad 7 7 © 3 fs 4 5 i 
2 * L : o 7 „ , , KD 1 l 4 5 bo: : E 2 1 ; E. 4 2 Q A 
1 f + 74 : 3 i BY G x 4 is q 4 , =} 3 : 5 « 5 
2 * A. — , n 4 1 3 0 4 4 2 N . 6 ; g 5 ; ; 7% 77 by a5 
, * 7 3 * 1 2 4 I 5 X 1 1 4 . - > 
- « W446 . Felt 1 1h es 6 + * 8 : 2 5 4 7 *** \ b 88 2 2 ROI re : $ - 2 ©. 
. I Feine WI Pn ag OO , * . wa} 8 * p 8 Fi | l : b , * 44 N 
* 8 7 ba 4 b La — 7 * 8 1 a — > 1 4 7 
1 2 0 * 5 PY K wet F 5 4 1 2 * * 4 F257 8 l 7 . 5.4 "4 - 
0 5 8 os 7 2 NN Page * N n 1 8 £24 EN, FI < 1 
7 U . 7 1 * * 3 » 2 
w » 2 N. 11 1 i yr * ; £ REN + La $15 0% = y i WELL 4 * 
© [ . a d& o 2 , 5 Fo 3 5 =. 25 8 2 4 
4 NS. 8 N N «tis , GE? % +4. : . ONE ac j : 0 Ee Mi, * 8 7 4 1 
>1 5 N 2 * : ; 2 *7 1 * 7. Y \ : , 2 0 n 5 ſe * 
» . . 3 Pr k 12 3 * | * FIG ; 
4 4 ws os 4 ? 7 9 * 4 Gy 72 1 
4 , 17 * e 
« 
n 
4 
- 


even number. 


e The ſum or difference of an odd and an even 
number is an odd number. 


IV. The product of ewo odd x numbers is a an odd nan 


| her, 


* even, is an even number. 
. he whole quotient of FO: odd numbers is an 
odd number. 


VII. The whole quotient of two even numbers may de | 


an odd number. 


WII. The quotient ariling from ll dice G p 


"is 
K 


„ by an even one, cannot be a whole number. 
IX. The whole quotient found by the diviſion of an 
eyen number * an ode one . be an in 


G mneral Rue to ele Probes & Reaſoning: 


| a to form a clear-idea of the queſtion projpeſet; 
ond cutting off what is foreign. to the nature of numbers, 


ſet down in few words: the arithmetical- propefition : then, 
confidering the properties of the given numbers, the condi- 
ditions of the problem, that is, the relatians of knawn and 


4 . ; . 278 
» » þ 2 4 \ 1 
; . * = 485 2 
4 A — y 
= A * » — 
21 ; | N . 5 
. + 
* y (0 * 

FA. F 

f 4 


II. The ſum or difference of es even men i an | 


V. The product of two numbers, either oven or odd = : | 


unknown numbers, the ſeveral operations to be done, &c. 


draw the canſequences contained in tbem, and paſs from 


ane canfeguence io another, until o arri us at a ene | + | Z 


| oa gs derer the anſiuer A eee 


* 


„ Example. 1 N 1 
0 aa captain- PRIN out 100 (oldiong; e 


| two bands, whoſe difference was 20 men; how many - 


= 


ſoldiers were in the e rr how TOP in the leis 47 : 


band ? 1 PF 


'  Refolution, The Gmiple: e queſioncontined | 
in _ Fe is but che e ol 
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«ET 0 
To Gul, two numbers, whoſe ſum is 100, and die : 
Becauſe the greater Sb ſurpaſſes the leſs by 20 


units, the greater wanting 20 units muſt be equal to the 
leſs, or the leſs increaſed. by 20 units, will be _ 


to the greater.. 


In the firſt caſe, twice the greater number, minus 20 


units, being equal to the given ſum 100, once the 


greater number wanting 10 units, will be half this ſum, 
or 30 and conſequently, the greater number muſt be 
So increaſed by 10 units, that is, half the ſum and Nall g 
the difference, or 60. % 
In the ſecond caſe, twice the leſs nb wi: 0 


units, being alſo equal to the given ſum 100, once the 


Jeſs number increaſed by 10 units, will be half this ſam, 
or 50; and conſequently, the leſs number muſt be 50 


wanting 10 units, that is, half the W Wüniſpg half 5 
the difference, or 40. | 
Hence the general anſwer; iſt, Ada the difference 10 


the ſum, and half the aggregate will be the greater num- 
ber; 2dly, fubtraf the difference from 5 Jam, and ad 


{O's mau. eas be the 12 1 89 * 


Gauer Rule fo 2 Problems why Trials. 


27 5 any number at pleaſure, and by it working the 
queſtion according to the nature thereof as if it was the 
true number, bring aut the reſult, which," if not the true, 
evill ſerve at leaſt to correct your ſuppoſition , and to find 


another reſult, by zwhoſe compariſon with the firſt, it will 
not be difficult to contrive ſome particular WE in an" to 


1 0 the true number fought. 


. Example. | 773 
Good - morrow, good fellow, wich your 20 geeſe - "Tm 


nay, laid 19 L have not 20; but F mw : 


T5 


” many, 2 8 __ J, then I ſhould have 20. 42 4* ; 1 


mand how many he had? A 
Suppoſe 3; then as many, 1 as many, 2 geeſe and  Y 


would make 3+3+ I2+22= 10, which ſhould be 20. 7 f 


The error therefore is 20 10 g 10. 5 
Again, ſuppoſe he had 3; then as many, 1 as ny 


«> geeſe and 4, would make 5 h T2221 15, Which 1 


; ſhould be 20. The error therefore is 20—15=5.  * 
Whence it appears, that the firſt ſuppoſition 3 having 
been increaſed: by two units, the firſt error is diminiſhed- - 
by 5, and then increaſing the ſecond ſuppoſition by two 

units, the remaining error 5 will be perhap taken 
away. Really we find 7 +7 + 32 +23 =205"'# 

bes . 
From theſe general rules may be drawn particulas 
ones of great uſe in the arithmetical ee as At 1225 | 
ſeen in the following — PE | | 


* ; 1 80 : . VV 2 
8 


— 


— 


Te RvLte or Drixtrions, WHEREIN. or THE | 
PRINCIPAL OE FRATIONS> i 


THE Rule © ke 4 ebe of fill was 
is required by way of its definition and the arithmetical 
principles. 


3 4 
* | 
Mx 32 
5 + X 
A - 7 
: m : g 
* 90 * 
* y 
— 
2 * 
* 
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Rule f 5 E udeavour to define. Sit what- ; 43 


is to be found, ſet down the arithmetical principles belong<. 
ing to the preſent queſtion, and hence A, tbe . 10 
re ſolue it. 13 


We will now a this rule to find che un 4 


methods of — the principal es) upon te 


Whole | 


| whole and broken 8 4 44 therefore Wwe : begin 
With ſetting down the following arithmenicat 15 
+ Principles. - I. None but fimilar or like things can 
be del or ſubtracted; viz. units and units, tens and 
tens, hundreds and hundreds, &c. tenths and tems, 


handredchs and hundredths, bre. thirds and thirds, | 


fourths and fourths, &c. and in general, numbers oy 
the ſame kinds and denominations. 

II. The figures of 60 5 number increaſe in value 
os che + toward the left, in a e e 


tion. | 
III. a in any inferior olga makes one or an unit 


IV. It che right-hand figure of any wie: be cut 
off, the remaining figure or. figures are a juſt number 

of tens, and the righi-hand figure ſo cut off is the 
overplus. Thus, cutting off 2 from 72, the remaining 
 Hgure 7 is ſeven tens, cutting off o from 720, the re- 
maining figures 72 are ſeventy- two tens. 

V. Numbers equally augmented or diminiſhed con- 
tinue to have the ſame difference. Thus, becauſe 
8+4=12, and 644 = 10, it will be 8 62 12 10 g 2. 
Again, being 8 — 4 = 45 and he = 4 = 2, it will be 
1 mT. 

VI. Any number is r reſolved into as many 
conffiruent parts as it has ſignificant. figures, by annex- 
ing to cach ſignificant figure as many cyphers as there 
are figures on its right hand. Thus, 345 =300 +40 +5; 
6092 = 6000-4 80+2; 70090= 70000 +90, 

VII. Any whole is- equal to all its parts. 

VHI. The difference of two dug numbers added 


E to the lefs, gives a fam equal to the greater; or fub- 


tracted from the greater, leaves a remainder equal to the 
880 Thus, becauſe 98 5 3» it is 1 Ld 
2325. 
I. if che aaa 8 of a frafion 
be cither hen or both YT by the ſame 


num? 


<2 7 
2 
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5 wa ddt ni d 240 ÞG; lg 201 ob wt 1 
nünber 1.the products er eee eee fam 
* 1 — mother and cdnfequently- the new. 
adion hence ariſmg will be of the lame value wirt 
th Wen, gene. Thus che. Avmerator:: and dettomigarors 
5 1 "fraion 4 multiplied by. - 2. produces g und tim 

* 2 qptes 4 both e Wadde are of d 
T1 alue en 1 "x * ee n 2 8 9 27146 
a ar qu be 1900991 5-111 ede has: 21 10 Nan 10 
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od 90 351 1 48 4.5 1. T 1 0 N. 1 victor 8 £4098 
8 % A. Sinan 00 | en Aol. 


DN 0x. 15 Bab 5s ab dat 177 = 


more DIES. into a Ju. or total. 
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4 JOITSLF 5111 T's) 
EVE © 
: 1 EEE :-: Nn 


1 Alu, of lues ; ; : 7 


£3 yd T8504: 
Ses Kurer of like place unden ** 1 5 
VI 1 & * unte, ens under tens, bundreds' under 
hundreds, &c. See Tm 1 65> aut 
II. Draw; a line under the hweſ number ; then begin 
ning at the. loweſt ee, „ [4 dow b 22 Higwre: A 
the ſum of every co umn, and fa rry the reſt a ſo many! 


units to the ne B * » PP 3 n bier I. 
III. . W l 58 - 


* 
ng, ̃ ̃ 


. placed the numbers as direfted + 5974 
in Rule I. viz. units under units, &c..as in 9803 
the margin, and beginning at the loweſt. 7544 

place, viz. that of units, I ſay, 2 and x 362 
make 3, and 3 make 6, and 4 make 10; ——r＋ 
Which — * 1 __ 1 — overs 24180 
1 * 


LY 


1 ſet down the ri bi- band fig de o in the IE of 
units, and, 1 ten in any over place makes but 
one in che next ſuperior ge, Fearry my one ten, as 
direfted/in Rule II ſaying 1 ten, collected out of the 
units, and 6 tens make 7 tens, and 4 make Tr, and 0 
_ makes but ſtill 11 and 7 make 18; here” again T' ſet 

down the righthand: figure'$ and carry” the remaining 
figure 1, being 1 hundred, to the next place, viz; that 
of hundreds; and having in like manner added up this 
column, the amount is 31; fo I ſet down the right-hand 
figure x in the place of hundreds; and carry the re- 
maining figure 3 m the next place or column, which 
being alſo added, amounts to 24 ; I ſet the right-hand 
hgure 4 below in its proper place, and the remaining 
figure 2, which belongs to the next/place, I ſet on the 
left hand, there being no figure in the next place to 
which it can be. carried. 80 the! ſum or bj is 24100. 
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r TR ro ont 


Jumn ſe A= : 70 tens. r 


rately, 4 San of . 5 8 - hundreds. . b 5 5 On : | 
then adding” er thouſands. e e 


e an 20A 
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on total s [ 2 
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4. 15 Mitri U. Aue Decide. a A j 5 


75 - RULE. -Place the given decimals 52 that the 1 ma 
direftly under each” other, and conſequently tenths 


er 1 hundredths under hundtedths, &c. then add 


them ar integers, inſerting _ decimal 12 "OY unde 
the column of Patt. 4 bog 34 


0 298 , * 1 SE * 
hy, + 4 9 7 * 15 1 x wy 3 . 2 
5 AS. Tas 714 8 7 . 0 - ; PT 
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| . Een IR „ . {AP Tux: 2 W tf 
Ne © 276. e 6. 0% 
89 N 0s 50 75 1 ett 39.2130 
WEE ito 724. = 724-0700 . 
625 4650.9 = 450.9000 © 
725 KS ett "p 110 3785 


3 = 3. 15 es = = 1490-5015, 
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UI ES. I. If the given fuckin "have all the fame wy | 


nominator, add the numerators, \and Plate: the Lon. uy the 
denaminagor. : . 


—— 


II. If the: given fraftions cu a; ifferent nnn 
reduce them to a common denominator LL the Jolinuing : 


Lemma then work as in Rule 1. 


1 $7957] 


"LEMMA." To reduce frattions of 4. 7 As e 
to a common denominator, multiply the denominators conti- 


nually far the common denominator, and multiply each nu- 


merator into all the denominators, except its "_ fer oe 


; "rok numeratori: ls ator gh * 6 


1 8 4 * 3 y „ 
| 1 8 „ 3 

* e i 14 44 — RGA}: Mi . e FFF 
r fn * K pq JS F 18 . j 
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» 4 8 A 18 1 ang f. 4 * FR 1 
| 4%; 4X4=16 4 the SA Weesen An 1 5 1 ** 5 
Zo the new fractions are 35 and 25. 1 
1 II. Reduce 2, 4, and 2, to a common Jenociinator. 5 


. 3-6.8= 4% common Lenominator. * 2, 2:0.8 $2: 0 25 
1 . 5 9 896, , kirk mEPergior- 1 35 1811 


5 5.30 37 129, 1 frond {mentor 3885 = at t20 0 
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1 2 0 12 6 


| The new fraftions are rr 1339 and 21. 


= — om 45k 2 4 N N RAR 21pm: mmon denomi- 


v.30 50 mon, depomy .. 1 rege e i 
42-3 35 120, firſt numęrator- a 
1. 15, Tecond numerator. 


2 1 third:numerators, .. 
e 18, or mers. , 38.7 
| A 212-5120: 


b — fractions . Ie» TRANG Is 2 4 A 30 


1 * $447 


— 8 1 * 
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wes Gy 1. The MY — 6 N in every 
example, to reduce fractions of different denominators 
0 ee fractions of a common one, may ſerve 
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0 ** 
— 2 * . . 
* . 


a allo as a — of - firſt. See Principle | 


CT 
1 1 the third example we der the oils num- * 
ber 4 as a fraction whaſg dgwontinator is 1, to apply o 
it the Rules of the broken numbers. 1 


Nan Z Arn in 


.- Riamples of Aus. : 


I What 1 is the e hm o of 3 : and? 5 
1 0 2 12142 
* af > 0 9 „ 
II. What! is er 3 | . 
15 32 — 3x51 1537 5 
1 3 5 25 Gao 40. 40 
II. What i 18 che ae and $? ET | 
1 Anf, 2+ += eee | 
3. 


; 315 21 TIO 1 7 
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| | 0 Talks 1 . 
IV. Addition f RN Nenoninations. 


DEFINISON. Audition Aſcverd Dthonicuations is 
the findingfoſt tho ſam ofiſe vera parts oittegers, ſuch as 
ſhillings, Rence, farvliings;: ounces}: Er. 
RULES E Pine lite puri each other ; . . 
things undgt farting, Pence under pence, Sc See 
Principlei i 

II. Begin at the loweſt of the parts, add every. column. 
as in integers, and carry according to the value of an 

unit of the next ſuperior denomination ; vi. for every four 
in the fun of farthings carry 1 to the pence, for every 
twelve in the pence carry 1 to the ſhillings, and for wt ic 
TOE in the OW mn I zo the Pound. 1 
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1 F. 209, 29H ; 21 2 24 44 77 s.. al ny 
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1 In theſe 1 the ficſt 3 4 gives the: 
ſum of every denomination, Rparately,, without any 
reduction; the ſecond B ſhews the ſame. ſum, but with! 
the ſuitable reduction of the loweſt of the parts, accord: 
ing to the value of an unit of the next ſuperior. deno- 
mination ; and-ſo, continually the next following number 
expreſſes the ſame ſum, with one reduction more, ſo 
. the laſt number, viz. D in the firſt example, uy. | 
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DEFINIT — ling a — 
number from a greater, in order wodiſebver their diffe- 
_ or che remainder. 0 oft | 
| e "UG 4 * 
2 A 2 1 ot COL £ A 
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RULES. 15 Ai Ga Wo A Ae wider 20 6 
biz. units under unigs, ten. ide tem, Sc. and the 

greater of the given numbers uppermoſt. -Princ. I. 

II. Beginni: units, take the-lower Eures 

from thoſe above, eborgawing, ang 72 ten, as. need re- 

quires, and write theczemagnders bez Ln drawn un- 


aer ihe thn 1 Fade. I. 1 2 
#0 pe: 5 7 9 
2 _ ; Example. w 


Having plac the nunfÞers as Sieden in Able I, vize 


units under units, &c A 
i the mit ee T4358 major or onal 
NE TIES 278 1 75 er or. ſubiratiend:' 
Thayer Suns, 22 SASH bf Subtfaction- 
JJ ĩ§» 7* difference or ret, 
Ife Deli the- place. Ny 
of? when teofffont's tens, art nothing rem Ats, 
wiltezef6re Fes below in che place of “tens; 1 proceed? 
ap A Hundr eds from 3 bindieds I cannot, but, be- 
| ter in tlie next ſupet ir phee makes ten iſ this 1 
2 I borrow 1 1.4. 1 5 from the ſaid next place, 
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? 1 
14 


4 / 
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8 aiteed! in Rule It: which i ten being added to 4 
makes 133 then I ſay 8 from 13, and 5 remains, which 
5 1 ſet below in che place of hundteds; then I proteed} 
and pay the unit borrowed, either by eſtimating 4, the 
nent figure in the major, to be dla 3, or, Wich is 
tote uſual, aud the dame in Effect, by adding 1 40: the 
next figure in the minor, thus, 1 that 1 borrowed and 

7 8, from 4 1 cannot, but borrowing \as::befote, 
15 8 from 14 and 6 remains, which 6 1 ſet below 

I go on, and fay 1 bortawed and 2 make 3, from 7, and 
A remains, which 4 I ket Below: 10 the Ae or 
temainder is 46507. 3 | 

The reaſon of the dhientiion will 199%0%n 3 
fill fattker appear by dividing the 651356 

na jor number 74336 into two conſti- 27853 minors 
tuent parts 1 3000 and 61.356; ee 
then £ hiraQihg from them the mi- 46503 rem. 
Hor; iz. 4 unitsftom 8 u Wir 5 rens 
from 1 tens, 8 hundreds from 13 hundreds, 7 korſadids 
from 13 ihouſands, and laſtly 2 teti-thouſands from. 6 
ten- thouſands, as in the nn 7 
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w. E 22 of ſooeral Denoninatims. 


Abl ES. I. Write the 45 7 i Suat the greater, F 


a directed in Addition of /e Aer Denominations. 
II. Then, beginning at ns lkaft denomination, ſubtraf? 


the under number vf each from t e upper, vor bing and 


paying according to the value of an dcn bs Oy next Ape. 
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4255 oy In 765 24 and 34 4 7 ap maj jor 2 
A; is changed into its equal B, according to the valge f 
an unit of thę next ſuperior; denomination, in order to 

render every part of it greater than the Gy ods exc 
ne art in the minor, and iv the 8 of - Subtraftion _ 
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IN Moltiplication thats: We * PEN ns. 
| viz. one to be multiplied, called the multiplicand, and 
another that multiplies 4 ald the multiplier; theſe 
two go upder the common names of factors, and: the 
1 ; ariſing from the myltiplication 'of the one . 
the other is calle&ghe produn, and ſometimes the. fa 
Favs rectan lo. Jt * mplriplier conliſts of two or more 


pres,.the tiymbers ariſing from the multiplication of 
ele: ſeveral We: bf into we mY are. called 
reulgr or harte. producto, and their ſum $ calted the 
total produi. 
*" DEFINITION. / Multiphcation then. is the taking or 
repeating of the 0 a offen as 8 wultiplier 
contains unity. 
_ Multiph ication, 3 4 mubjplicand bd a a multiplier 
given, finds a third bumher, I rhe product, which 
contains the Las. often as the multiplicand N 
contains y by. LI 1 
| Haves Fonicdiion eren les 15 1252 of many Ad- 
; Tor if ehe mulrkplße ace repeated; or ſet down 
"Is blten As thert are one 10 tlie mölciphick, the ſum of 
' Thef& taken by Addition wilt be equal to the „ ere by 
ultiplication.” 'Ifitis'; X $=43 g=54-5+45: '» 
"Fe firſt and Toweft few? in Male nenn js, to Bal 
tiply one digit by another; and the fact or number 
thence ariſing is called a gle product. This elemen- 
ary ſtep may be learned from the following Table com- 
woah 15 called 9 7 25 able of 6 which 
N 


js confulted thus: ſeek one of the digits or numbers ot 
the head, and the other on the left ſide, and in the 
angle of meeting uu Rave their product The learner 


before he proceed farther ought to get the table by 


Heart T6 Pytbagoras's table are here added on addbunt 
of cheir uſefuleſs dne progucts 
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2 : A 34RULES. 1 See the wultipher bales the. ballen 0 
. ofa qs lle places may flank under each other, wiz. units 
at] hr rite tens r under tens, Se. "ig if 9 either or mol 


the! mulliplie Tap, je. ꝛ o hole Fas Ea catrying a 
72 a F lacing the right- 2 5 7 5 5 4 
| dre under the multiplying 2 | 
IL. IV. XL... 4 * * 
27 particular produfis,' and their Jum will 

| te pr - Prince, VII. 2 — 7 wu 5 
ö The order preſeribed in Rule l. is tot 06 
lutely necefſary, - but vey 88 2 as 471 425 in 
the Samples. Ez, 
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Hlaſing place the ai Je? 7% multiplic nd. 
| plier under themultiplicand;-. - 68-multipher. 
- as direfted in Rule I. I pro-:  —— x. fign of | 
- ceed ſo the operation, and 5936 particular pro- 
ſay 8 times 2 make 163 I. 4452" -dudts, 

ſet the'& elo in the place = ben of Addit. 
ok units, and carry my 1 ten 504 56 total Product. 
= to the bext place, as directed 

in Rufe II. ſaying 8 times 4 make 32, 00 "OY 

carried-make 33 Lſet the 3 tens below in the place of 
tens, and carry the 3 hundreds to the next place ; then 
1 proceed and fay 8 times 7 make 56, and 3 that I car- 
ried: make 59 ; I ſet 9 below in the place of hundreds, 
and the 5, which belongs to the next place, I ſet on 


in 5 * chere * no farther place to which it 
9 can 5 


Te, | | i” "X 39; 2 = 
can be carried. Then I proceed, and multiply 6 tens 
into the whole multiplicand, and I ſet down the right - 
hand figure of the product under the multiplying figure, 

or in the place of tens, and the other figures in 8 
the hext following places, as in the margin. Laſtly, 


adding the two e products, the total P f 9 4 


will be 50466. 

If you ſet down in its proper place ſeparately en 
ſingle product ariſing from the multiplication of eac 
figure of the multiplier into the multiplicand, as in Ex- 
amples I. II. III. IV. you will ſtill further 
the general method of W e and its reaſon. | 


e 726 multiplicand. 1 
TOM 68 multiplier. 
1 — * 9 * 
- 16 units. +0 
3 tens. 
. hundreds. 
: Te „ tens. 
Al 24» + hundreds. 
42... thouſands, 


Sum of the : 
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f 504 56 total product. 
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900 ee multipliers | 
300000 J | | 
155995 3 5 9 by 5 
2664166 200 product by. goo. 
_ $880 554160000 profit by 300000. 


38575877 53 5 total product. 


The 1 of ſetting the right hand figure of Sach 
particular product directly under the multiplying figure 
Will fl farther appear by refolvitig the multiplier into 

its conſtituent parts, as may be ſeen in Ex. YL which ? 
is a repetition of Ex. = 


Note, If the multiplicand « or: multiplier, or both end 
with cyphers, it is enough to annex to the total product 
as _y Gy hers as there are annexed. to them wech en 
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„ 1. lp wy Decal Mo +Y 
cxore: Work edel as in Mult; 920 cation 1 of 17 MY | 


flutimg the decimal point 5 the product fo as to make juſt, 
as many decimals in it as there are in both. faftors ; and 
if the ,produf? has not ſo many eures, Jupph. that defect 
He l.. 
Notet. I. The reafon of this Rule will fly appear 
by conſidering, that the multiplicand becomeß ten times, 
hundred rites; &c. leſs, as it is muktiplied by tenths, 
15 by hundredths, &. | 
II. In the following Examples II. arid III. the product 7. 
not affording ſo many decimal figures as are in the mul. 
tiplicand and OR. + I 0 the defect ah prefixing 1 
. ; it 


Ex. I. : | Go Ea n 
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' the product, ana e the denominators for: its. denoni- 


Ke 42 | ) 4 
1 1 
0 } 


m, Multph cation of FraBions. 


'R ULE. Melt ply the numerators for. the numerator of 


nutor. 
N The reaſon of the Rule wer be ſhewn thus: 


8 
* AA for 2 times 2. e . 


6 FB 3p "3x6. 


5 
EE (fe Principle IX.), aud therefore 3 times. 4 will be 


2X4. 


<IZAEScS divided by pay 48: 2 2 25 22. 


Wut iff 54 4 a2 48 very 4 5 „ 
dn iz ; 
bf 6 Examples. | 
133 „ 2810 „ 1 i 
3 3 7 3 * 7 21 | 5 
5 > IP N 1 wh ES; 1 0 „ 5 
II. 3 5 1 8 See Princi- 
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III. 2 3 e 2 
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"Goo 100 1000 X 15 0 ak 
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Ae 1. The 8 and 1 Pd e wal 
i u oi fractions, equal factors above and below . 
may be daſhed or dropped, and that a factor above and 
another below may be divided by the ſame number, or 
that we e may change one numerator for another: J n 


— = — * — Ukewiſe 


1 II. In "the fourth and fifth ple: the mokiplicaton 
| of the mixt numbers is. performed. | 

III. Laſtly, the fixth and ſeventh examples axpind 

whois reaſon of the gen. Rule ot the mae of . 
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V. Mullplicaton of ſeveral Denymi naten. . 5 


"RULE l. If: your e e is an integer, muttioh 7 7 6 


| . all the parts of the” multiplicand, beginning at the 4 


loweſt, aud carrying always as in Addition, | er according 
10 e We of be net. ft HP A 8 Place. 9085 


0 * 
72 * * Y * 8 * 
7 
i 1 Wo N 
Us 


= 0 e Example. RN 
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What is the price of 14 eos of cloth, at 6 85. 
Er ag PRA 


+. 4 8 ? 1 5 fe , RA : | F 
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0 5% 

Here 1 97 14 times 2 4. 5. Is oF 
is 28, which. being exaQly 54 8 10 4 multiplic. 
7 pence, I carry 7 to the d . g IE 3 
do of pence, . Tying 14 — . 
times 10 is 140, and 7 95 © =" 8 produs. 


that I carried make 147. 


which is 12 ſhillings and 3 p Pence 3 I fer t down. the 3 
Pence, and carry T2 to the place of ſhillings, ſaying 1 


times 8 is 112 and 12 that I carried is $23, 


makes 6 pounds and 4 hillings ; - I ſer down the 4 thi Mil- 
tings, and carry 6 te to the "place of pounds, Which If 
* N | 
. RULE H. I your Ma is a fraftion- multiph 7 its 
numerator into all the parts of the multiplicand, as in Rive 


I. then divide the produit by the denominator of the given 


fraFion, accorging to Rule I. of Diviſion 77 Jour” me" 
minations,” in the following Section. 

Note. The method is very ſimple; but pen it 
ſuppoſes the diviſion of ſeveral denominations an in- 
reger, the learner, befqre e proceed to exam . e 
Red > be u e with this e St 


Oe - Exiniple. 


What is the price. of 2 3 of a yard of velvet, at * 65 

44. per yard? | 
Here the multiplier he- 4 * 4. 4. 

ing 2, 1 fleſt multiply the 3 8 4 6 

multiplicand 3. 85. 4d. b 5 multiþlier; 

the numerator. 2; and — bY 


2 


then 1 divide the product 1 6 1 8 s e by = 2. 


61 165. 8d. by * deno- . —— 
minator 3; ſo the quo- 5 6 275 5 quorien 
tient 21. 55. 6d, 2f. 5 will. 4 | by Me. 
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1 by he integer (Rule I.) chen ly the fraction (Rule 
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Beesdſe 1 yard is either 4 4 quarters. or 16 nails, 3 


quarters and 3 nails will make 15 a' yard: our 
multiplier is then 5A. 2 yards. Mukiphying by n, 
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mination, for inſtance, lines; which being multiplied 
continually, will produce cubic lines, which divided by 
1728 will quote cubic inches, the remainder being cubſe 
lines; and the cubic inches divided by 1728 will 
'Eubic feet, the remainder being cubic inches; ani 
cubic feet Uivided by 27 will quote cubic yards, the re- 
inder being cubic feet; and the cubic yards divided 
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DEIN HON. 77 on 1 how often one 
number is contained i in another ; or Diviſion, from two 
pumbers given, finds a third, which contains unity as 

often as one number contains the other; or laſtly, Di- 
> _viſion is the dividing any given number into Na pru- 
8 poſed number of equal parts. 
ue number to be divided, or which contains the 
other, is called the dividend ; the pumber by which we 
divide, or which is ee in the dividend, is called 
the auer; and the number found by diviſion, or which 
* _exprefles how often the dividend contains. the dvitap, 
zs. called the guptient, or quot, 
| | 2 As Multiplication ſupplies the place of many Addi- 
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io ſt. VII. | 17 A can 1 a work i in 20 days, and 
B in 30 days; in what time will the work be finiſhed, 
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by A and B mocking * e 
Ada. wert. * 
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e vin. A dem in 1 Sec is ſup⸗ p 
d With water by one p ipe of ſuch bigneds, that if the 
bock A at the end of a pipe be ſer open, the eiſtern 
will be filled in 4 an hour; but at the bottom of the _ 
ciſterh two other eocks B and C ate placed, _— „% 
 pacities are ſuch, _ by the cock B ſer open alone, TY 
- all the reſt being ſtopped, the ciſtern eee to be 
full, will be 8 1+ or hour; allo, by „„ 
rnd C ſer open alone, the Ste will be emptied inn 

24 or 4 hour. Now, hecauſe more water will be inn 
fra by the cock A, than can be expelled by both the 

_ cocks B and C in one and the ſame time: the queſtion. - 
is to find in what tine the ciſtern will be filled, if hay 


the ſaid three cocks be {er open at once? ? 0 : 
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9 devour a ſheep, and that 
- theep in an hour, the wolf in 1 of an hour, and the 


Bon in } an hour. Now, if the lion begin to eat 1 of 


8 : - an hour before the other two, and afterwards all - has 


_ eat together, the __ is, in Cn five 1 Me . 


| would be deyoured ? 
bo. fb. 56. Woo a} 
r 171 =} devonred 4 by 0 ths tle” in be 
VVV * of an hour, and therefore | 
F of the ſheep only remains. 
1:1: 1: n deyour- lion 1 
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S 2 1 221 * 8. ; =1Þ-+ 104 time of the con- . 
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8 . jy EIA. 31104, time required, 


which is not quite 18 minutes. 


Obel. X. A certain an A N out from Lon- 


don towards Lincoln, and at the ſame time another foot- 


man B departs from Lincoln towards London; alſo A 
travels every day 24 miles more than B. Now, ſup- 


poling thoſe two cities to be 100 miles diſtant one from 
the other, and that thoſe two footmen do meet one ano- 


ther at the end of 8 days after the beginning of their 
3 ournies; the queſtion is, how many miles each will 
1 1225 then rayelled, as alſo how many miles each tra- 


ak I 


96d * 
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1 508 2 71 travelled daity by 4. © 

40 2 0 : 48585 5 travelled daity by B. 


Quel. XI. There is an iſland which is 134 miles in 
compaſs; now at the ſame time, and from the ſame 
place, two travellers A and B begin a journey round 
the ſaid illand, but they travel contrary ways at this 
rate, viz. A trayels 21 miles every: 2 days, and B 17 
miles every 3 days; the queſtion is, to find in what 
"ſpace of time A and B will meet one „ = how 
many Miles auch 1 erat 1 8 ben 5 MAL 
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3 3 . "Fit Bb. AS. 
e AI. There E abocher Hand which. 36 mites 
* compaſs 5 now, if at the ſame time, and from the 
"fame place, two travellers A and B fet forward to tra- 
ver round the ſaid iſland, and follow one another in ſuch 
manner, that A travels every day 9 miles and B 7 miles; 
tte queſtion is, to find in what time they will meet again, 
5 th alſo how many miles, and how many times about the 


n each . will then have ee 7 
ih e miles-gaived by A. . pb = 


«4% he 15 e EY ND 


2 : N 19, time ne ay for A to. gin oper 
a Lee $ of the 20 


* 8 ; 
a by. 2 if MR PAY + © . * ; 
$45 S * * "4 j SF s % WTF SE, ONS 2, * g 1 *. 9 | L. 4 ? 1 335 W 1 g 
4 Lad 5 * * * 18 E's : 2 1 Ws 2 N « 2 18 dani. TY i 2 *.* 
1 * . y 4 8 . - * 8 5 4 I : 
# | neo! VV 4 122 
\ 4 1 91 Y - T5 be, © mm! ! 3p 7 N * $7 4 "4 3 1. 42 a © #5:# 1 1 m 1 8 * 4 * 1 
8 k 4. 
2 4 a * : 
. 5 18 2 . * 5 44S $ +74 25 * "2k , 
lin . — K b 1 444 13 7 ; | «9: T: 


1 69 16 ö 16 (uf 


N 355 4. 4 4 ers "47 2 
ROOTS Therefore they will n meet 21 Sand of 15 . 
their firſt parting and then A Will haye travelled 92 
miles, or 4 times the compaſs of the iſland; and B 

1 wil move travelled 266 en © or 31 the 1 5 a ol the 
+ T1 o . ad Ke 2 


TY 


| 3 4 v4 % £ 
- | > ” * 
+ 3 
* » 
: 7 ; 4 = : + — * e * ws 
. - * - Fi þ 
A ä 2. „ r 1 * 4 ate 
n RE BT. r : 7 
|; JJJö;ö;ö ) F.54 $455 45 N 2 
. R a - ** 1 : S- I p * 7 k 1 3 
Ke 
9 * * 83 £5 PY 
Z ” POR. — — pr | * BY s + 4 
% 1 * 5 
1 * £80 "P a. . ft % + 
£4 #; 4 « . ; 
* A ” 8 
. 2 "2 
. A * bs 
NO 2 1 3 
. 2 — i * — . 2 . ; - — 17 1 
hs. * a” 4 * # > * h 4 N FA * 4 « 
Fd we 4 9 . * = ad ow R POLL . p 
a 1 * 
n | +, D 
/ " B34 b:# 
> * Li 
* — 
2 * ? 14 * * 1 
** we „ KI = % * 4 = A. 
4 4 - 
g > - 
- "4. 4 * wes 
4 a 1 * - 5 
5 . 3 5 PS by 3 - 
* * 1 ] 1 . El 
” 3s — 
"= - k . « 
£ 4 ** £ : 
; 9 4 1. 
7 fy ** 
: 4 * ks + <= 8 P E C- 
| ” "> 4 4 = F- 2 
1 54 * , 
1 Y * 5 y 
, 
: - * 1 


© , 


© THE SIMPLE RULE: OF THREE INVERSE! 
QUESTION. I, If 8 nun Eng ds n piece of work in 
142 days, in how many days will 16 men do the ſame ? 


In this queſtion it is obvious that more requires leſs, 
for 16 men will do the work in fewer days than 8 men, 


and therefore the proportion being inverſe, the product 


quote the anſwer as follows: 
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„ d 32.11.2604 womens 2 220 God 
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of the two firſt terms divided by the laſt or third, will 
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Queſt. II. If 30 yards of cloth that is 5 quarters ? 


broad be required to hang a bed, how, many yards of 
z quarters broad will ſerve the ſame pur poſe? 

Breadth. Length. Breadth. Length. 

5 7 | yy * ; | Q. o 


2. 4. $06: $2 x F 30X5=I2X5=g0y0s 


3 I 


n iu ge e to in e add 
viſions only for 6 months, how many men muſt be turned 
out that the ſame ſtock of proviſions may laſt g months ? 


Anſ. 240 men are to be retained, and the reſt, viz. 120 


muſt be turned out. 
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L #1 THE. -COMPOUND - OR ' DOUBLE. RULE. or 
THREE, EITHER nnen oh INVERSE. 


fit o 20 9 . B. Cat) 

Ns oy lc of this Rule were are ROMAN two 
1 more numbers in the ſuppoſition of the ſame name, 
bp ſignifying the ſame ' thing, with two or more num- 
bers in the demand; and in both the ſuppoſition and 
the demand there are ſome terms which may be con- 
_ © Mexed'as cauſes, and lome others which . be con- 

ſidered as _ n 


RULES. I. Place 5 terms of the ones ion and 
thoſe of the dimand 7 in revo purallel lines, writing the terms 
under each other which are of the ſame name, and putting 
. inſtead of the unknown term the point of Ht errogeliohs thus 


2&9: - +" | + be 
II. "Multiply ee in ach "of theſe lines, "all the 
08 terms which land for the cauſes, in order to have two 


cauſes ; and alſo all the terms which fland for the 1 8 
to have two effects. Then, 
III. Becauſe. the effetts are proportional to their Tr, 
1 5 faid tzao cauſes and two effefts will, furniſh a propor- 
Hong: in which the firſt cauſe will be to the firſt fer, as 
doe econd cauſe is to the ſecond effett. . 
„V. Taker the produtt 25 the extremes and that of the 
meant. Laſtly, F471 
V. Divide the roch, in mach 10 term is wanting, 
"* by that in which the unknown term is wanted, or the 
print of interrogation is contained, aud the quotrent will 
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HP 4c: To: guck bow many men can a 
trench of 135 yards long in Bf days, it being 'knowtf? 
that 16 men can dig 54 Jards in 6 das: =o v8 798 


men. pu. da. ot; Cauſes. . * 0 Effects. 
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e Anſwer 16 x6x135 
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| Oueſt. II. If a footman wat 130 miles T 3 days. 

when the days are 12 hours long, in how m ny days 

of 10 hours esch may he travel 65⁰ mides ? e 

enen e „ihr, 7 
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0-77 00h If 600 ſeamen in 1 weck eat 13 Tr. 1 7 
11 of beef, how many Ib. will ſerve. 120 ſeamen 12 
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. Queſt. 7 If 7 0g. 5 . of lat a 3 at 1 5 N 
ws corn is at gad. per: buſhel, What weight of it 
may. be! bought for 15. 24. 6 when the price or the buſhel 
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keighr of 27 feet, was raiſed to the height of 9 feet by 


12 men in 6 days; how many men muſt- be employed 
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; t If 500 men working 14 

da wall of 540 feet in length in 25 days, in how man 

days may 1400 men perform 1296 feet of the 
12 hours a day? 
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"THE RULE OF EXAMPLES, 


Rule of np takes Ta Lol or a particn 
25 & of the queſtion ta in z order to fl 4 5 a 
ral anſwer to it. $ 
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Rule of Exam ples. Take any HO AY at Pr ag . 

"HE perform | the ſame operations with them, as in the Ae 
are deſcribed to be * wn with the numbers ſoug 
deavouring to expreſs their given relations by way — equa- 
tions ar proportions, then work*theſe equations according 

. to their principles, in order to find 4 Eras no _ 


* 

_:. 

. anfwer required. 
| 
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. Dot. I. Two factors of the number 7685 Ae to de 
- Another as 3 is to 43; I demand theſe, factors. 


A N — 4 


1 take two numbers, for inſtance,: 6 and 8, which are 
to one another as 3 is to 4, and multiplied together pro- 
duce 48. Becauſe 5 3X2, and 8=4X2, it is 6x8 
= NANA =3X4X2"=12X4, and conſequently. 48 
XA; whence. 48 12 =4- Now, it is obvious, 

that 12 is the product of the given numbers 3 and 4, 
Which expreſs the ratio of the factors 6 and 8 of the 
number 48 ; and it appears likewiſe that the quotient 
4, ariſing from the diviſion of 48 by 12, is the ſquare 
of the number 2, that ſhews the ratho in Which the 
factors 6 and 8 are multiples of the given. numbers 3 
50 & Hence ariſes the following 
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increaſe 


20 be to itſelf as 9 to 7. 


Add, for inſtance, 6 to 20, and you will find 26: 6 
1333 then by diviſion 26 6: 613333 that 


= 5 "of 


1 20 3 6: 10: 3, or 10: 5 1 0 . | The n ber 
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ada, of 


therefore 24 and 32, as muſt be, PM Om. 327237 4 


40 8, it will be N 2, whole ſquare wor | 


4raft tbe ſquare root from the quotient; then multiply e.. 
verally each term of that ratio by this root, and the: 1 


II. What are the fadtors of ge, if aer d as 044 
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g =84/2, for 5y/2X8/2= Dy 2 =40/4= 
dps 6 eg ad: 8% le 8 8, r '$K54/2 


3 I; To find ſoch a vumber which, inc | caſed} by 


—& 


= S2 - - 
g LEY Y 
* 9 


4 


we : g 3 1 
; U off | | | 9 


8 is therefore the fourth proportional after ha 11 
80. n the \, 


Now, to ſhews the difterence” between 
of katie 1 3 3 taken at pleaſure, 3 is the conſe uert bf 
the fame ratio, and 20 is the h Sec TR OG 
CO eg general | e 35. 5ry 


15 -RULE. Take the di — . the here: — 5 5 
e ratio, then male à proportion, whereof the firſt 
term is this ut Merence, the ſecond the ee be ſame 


12 


_ ,ratro; the third the given number, 50 8 4 [ns With n 
tbe e pol. : 1 in our queſtion 
6 12115 2 $62.4 1 85 
ee oh :20 e 
For 25. C7 029 TR rode 90% 718 it i 1 
. ; | f | 
E a a tak | 


Que. UI. The bene berween 20 and a certgin 
- is to this number as 3 is to CE > what is" aba 
number? = 
_ ſe the number * ht to be gere ere 
10 e the you will re A JL then by 
compofition, 1476: 6: 773: 3, that is, 20. 
10 3, or 10: 3: : 20: 6. But 10 being the 
me terms 'of ratio 7-3 taken at pleaſure, 3 che con. 
ſequent of this _ nch 20 Wen er number, we find 
| » th following © %%%. 1 
D023 OPT PE $4 
2 NUIE. 7 be br be 45 he fourth e 
after the ſum of the terms of the propoſed ratio, the cumſe- 
quent of the ſame ratio, and the given number. * 
* — — in the queſtion 1 is 8, becauſe. ; 2 


e. 5. 25:20; Ry = 42x, — 


. 


aq polka 


20-8:8 2 3 * . xa 7 8. 155 25 1 required by 
Wie: queſtion. 
Rep. 


% e ; 
us ; ; f 1 


5 Oueſt. IV. ne follows Aa 1 at he 
bf a mile; their velocities are as 100 to 1: at "what w_ 
diſtance will he overtake the . 1 


It is obvigus, that, when Achilles overtakes the tor - 
toiſe, their travels muſt have been as 100 to 1, and ©? 
that the travel of Achilles is 1 mile increaſed by the travel 
of the tortoiſe. Conſequently, the travel of the tortoiſe 
increaſed by: 1 mile is ta the ſame travel a8 100 to 1. 
The preſent queſtion therefore is, What is the number, 


- which, inereaſed by 1, is to itſelf as 100 to 12 This 
is the ſame 4 ee Ho . Hence, "by*i 5 
Rule, ee ee 07 ee 1 © B+ IE 
00-1899, = 99 3 111 1 1 4 8 
ee n 42 ee e eee 
Achilles will e 5 tortoife\ at a Aer 
of a mile and 3 of a mile, vs) "8 en bg ys x 443 = 


rad : I, or oy r ah: 
„ st V. Ik 1897. i; us he -difribate adage 
| perſons A and. B, in ſueh ſort, that as often as K take 1 
, B ſhall take 5 what will be the ſhare, of 

* 9 5 * EE 23. PTS lg {AY 1 5 x $8 2 > 750 4 1 


Becauſe the N for inſtance, of A wall: he 18 89 2 
ere minus the ſhare of B by the firſt e 55 | A 2 
is evident, that 180 pounds minus the ſhare of B 87 3 
the ſame ſhare, as 5 to 4, b che laſt condition. A 
queſtion being therefore of tlie ſume e 6. as "the 
x ird, the anſwer wil be'as follows, 3 1 71 


e 


e e e ; 99011 2 5 A 
Ws ob 2 Xx | 

54495 9 451x867 17 45 85 "+ 

ſhare, /: Hence: x86 lo 260, A's ſhare, ooh * 

= 100 80 u a ought to be. 


E N 


1 


9 8 £ N Pvt 4 1 9 54 8 2 os ay 4 Wd * 15 n * n * 8 


e : A , F . 
Nr 8 * . Pc] : % 4 
3 8 
* . 5 7 


== Suppoſe now it is required to "Ty three factors 
300, which * 2, 37 and 4, Diyide the given num- 


F — 
ET 
OS | 
S-£ ho 
* — 


| 
. 


+10; - 92: 3 8 1 4 Hi 'p: K 
:bns 9 & 0 S{®, 22 25 


3 2 5 8 ; @ . 
: uf * 3 E ; £ 2 \ 
7 > 47 | „ 4 gain, 
% 5 : 


(te 9 . 


favs bi Rs 78 6 ne, * 2 alles? 01 wha vip wr 
Thi 2 22 2 2 216 an. 72 Dit W 012 „ a ik 2 1 7 * 0 | 
VU als: YO. 213 l Sog87i 


22 


ito 31 2 


age 5 N 

: 7 13111 72 „ 
| 3 Dy - , 73 
eee 


1 - 


ler <3 Fd Itgo75; 0 vet i af 751 | 
Stew) $44 ren 82571 ese nc $537 75 
4 
4 


E 555 nn BULE ore 2 


wp 


35 i 79517 517 EVE ot MOIST] ond N90 a 91920 +4) . 
Sb G0c55314-01 8-1 AN lobes Wi. eiae of 


„ Relerof Indutzon examples, in 
order to give a general anſwer t to the Ly pr 


* 2 0 


—— 99 N — — 4 . 5 e D 7 2 * * A - I Z 5 * 


i of 9 Fi of any CE for. 42 e | 

; and-applyi 18 it Juitably to ſome others wh are A. 
Ill eafily- perceive cobither this | Rite . by 
r "2 100 7 5 


ov Gel 1 The rätios between two, Ae or hure 
Factors being given, to find theſe factors. Bal, & 200139 


5 When ihe factors are two, the rule i Biren z in, = 
precedi „ ee 99 


* 


x 3000 M the product 27 af che terme, which ex- 
ets ratios of its fers, as directed by the fame 

ule ; extract the cubic. root, becaufe the Factors are 
khree, from the ee * irc viz. from 3000 

ag, or 125 ; multiply Teverally each term 2, 3, 4, 
57 5 8 r by 5, TI you will find the * 
ducts 10, 1 45 20, which are as 2, 3, 4, and multiplied to- 
getber, produce the very number 3000, whereof they 
are eee the res We. required. * 


4M 


Ag, let f vi factors ef the -number 2085 wy of 
25 B. 5.65 the f E 


"OR (EY : 
3 4 . 5 1 15 Pſy 5135 
1 3 6 44. „ 85 $725 # * Kd 11 5 3 — 1 T7 5 


: * 7 1 PRES. wy Y *% : # 5 X A i e 
ES, N 14 , i 
4 4.45 7 85 1116 . of 12 Np 4 a. 


J 7 A =16; V 
22 24, 2 * =, 2 * 5 2 10, 2 5 6 18, 


* | *zZ kite 2 
1 5 1 ; Th 
dens og 7 2 
v 9 1 . 
5 E £27163 
8 N bo ” 16:58” , * * " . 3 -þ n # k * es 5 hat F 
3 — & .# 8 1 ** 1 : «258 q bo! : 2 1 
: wo 


Tube fam method will be found to ticks ed 
gumber of examples, and therefore we na 


15 . . 85 FUL 


- " ws f * 
this x 6 * 7 1 ; 7 F 
1 * . : b bY 
7 ; k Pa * «4 e 7 £. 455, $$ x £5 * 
n * * 8 my 2 Mn oe 8 k Rn J 


4 
: 2 F + * * . "ay. | "* „ F 1.9 FX n 73 3 
8 . * 8 5 5 . | 


RULE. Divide th: git nber er by the the product Fall 
the terms which expreſs the ratios 2 
act From the quotient. dhe root 9) 15 at 7 dex, 65907 ich” | 

nrg a, there'art' facto; ; el mills 7 " Jevera 
each term'of thoſe ratios „ 41 Tot, 4 d the 41 
wil 22 the akk required. „ 


11 O 
„ I e 
* * 0 7 8 wt of wes 3 r 5 ; vid. 11 _- A 
2 FE 4 YL 4 L 


* . 1 


Hh 


* il 
f i 
. "Tha 

2Y 


Opt 3 Op 2 M86 98 4 55 
Sal 


for 3249»; ger SxG=ga40= 54 
26. JE 4th 1220 E A5 OF: AMIS, Fe . eee 


8 . Ge. . mY Ry a e x 2 8 1 Fol N [x 
A , 3 * 


5 © "Queft. 11 The *tatios ber eile 1 (hin "of a 
ber being given, to find theſe pürts. 


8 ks v4 
- Firſt, Ltake'the number 6a; the parts of which," 36 
nt; ad. i as 3 and 4. Now; betaiſe 1 12 


and 24 2 2 * 1a, we have 66= 36: 24833 £12. +2. 
11823 Fa „ 11 5 v 12, that is, 60=5 x 12, and con- 


1 


* 


= 


- 4x6, x 10x 12=2880} and 4, 6, o, 12, as jon 


: 1 * 3 
b, LEY 
25 s . 
= M7 * 
4 5 . 
A 4 * a » th 
* 8 4 _ 


,, » ih i | ſequently- 


* 


Ml 
«| 
2 
1 


* 


| A 


And, becauſe conſidering a Fac number of 
_ examples, we ſhall meet with the 1 
WE.may.. e che eie general . 


e a6, 57 4, 3 2. 5 | det a 1 


den 


„ * Py S xy = 5 
| £3 os 7» "Tea 
ne. S720: 71 ä ; * Rs” 5 N 4 5 Fl 

* - 


"and, Arr thein e 
g by. 4p term, 3 and a, ſeverally ; the 
5 98900 24, will Aare the parts required. 

9 Spa 30, 18, and 12, of the ſame 

are as bau and 2 3; therefore, being 30 

h 838 A * 6, We find 6X 

en 64+2x 6=5+3+2x6=10* th, viz. 60 1õj 

IT conſequently, 60 io. Hench it is ob- 

vio) 84.4 at the precediug rule will alſo ſerve ig this ö 


8e 


"RULE:" | "Djvids the given number. 5 5 fun. Oo 77 c 
Ws, Which expreſs. the ratios-/of iti parts; then mti. 
4 Eels the quotient by each of 9 1 eg wink it 


will ge 800 i s e e 
42 * 7 FRY th + 3 7 
1 t : FE % [4 een a Gay N + 
. 5 1 7 ; cl e 
% AD ORR n tuin f5vHR 
* N ; = f ; I 
© ” * "+ p 
p ; 4 8 PI .: 5 Pi 8 xe £ CE 


Piel en "3 bt la # FLO * N e oh, yy 
demand the parts of the, fame 9 er .< : 7 


„ ET 1 


| | 942 % 52030548 
Anf. The. parts are 18, 164; 12, PR? at 6 "avi 
 canſe\6/+3 +4+3+2= 20, and 60 ＋ 203; j an : 

35 575 32 155 4 e eh, 2x 35 IS. 
RR ny AL I EI 
_— 111. \To find any aumber of means amel N 
call proportional between two Siren numbers. nene 


Et it be the natutal progreſſion * 3 gr 
9, 9, c. It is evident, ity the J He 41 
Hieal arithmetical proportional between 1 and 35 * | 
numbers 2 and 3 are two mean arithmetical proportionals 
beinen * and * the numbers Ft, 3 ad (4, Are three 


44d hp 


J 
LF 
% 3 


0! tionals between 1 ad” 3 ha 


. 
. 
2 JE. 8-2; ? 1 7 
mean * 


ſame common difference 1. Henee it appears that 
all the mean proportionals will be known, as ſoon us. 
the firſt is known by the continual addition of the com 
mon difference; and alſo, that the firſt mean proportio- 
nal will be known as ſoon as the common difference be 
known, becauſe adding it to the firſt term of progreſs 
lion, the ſum will be the ſaid mean r 
5 Now, becayſe the common difference in natural 
greſſiqn is 1, 1 muſt try how unity ariſes from two 2 
beg atſoever, for inſtance, 2 an 2 and 5, 2 aud 
6, e 3 and 95 dc. 1 therefore obſerve, a 


e 
8323815 gp ri eee, 


e 


3=6+6=1, * Ge. and ar th 


- a 12 2 . 6. 2 nn 


** 


«gp 


| numerator of 2a; of theſe fradions is his dikes @- | 


the given numbers, and the denominator unity increaſed, 


by the number of mean proportionals between the ſaid _ 

two numbers: "Wherefore I conclude by Inducion, 

| that a like fraction will in every caſe give the commom 
difference of the mean. arithmetical n and 


ee eſtabliſh the following Sehen! : ach 1 


rk. Sub pru the fs of the given 1 8 
ro Won and divide the difference by unity increaſe 1 


number of means required ; the quotient zwill be the. 


e ai Ference, which added to the leſs given number | 
will give the firſt mean, added to the Ast mean. will. give 


the —_ I to to the aint: will 89 de iy thing, LY 


a . 

* £ 

#797 C4 hy 13 18 2 
e a 4 


* 
7 7 T7 9 
a £% . 9 « « 
* 4 : % 1 1 4; $7 * « s — 7 
* LA 'Y 8 * e £ : . 
a 539 , * 
. ; _ 7 N 
* — * - 
* C4 


een 2 and 20. 


: - 
a . ' * 
1 4 0 — 83 7 4 
6 ; 4 * > 
4 [0 
- x Py 1 * D . R 
a g 8 : 2. : I 
X N , [ , ; 
1 : j — : 
N * U 
— » ; 7 
7 
; 8 
; 


ſo on, 3 the natural numbers increaſe by the 9 


7 


DU" Ran five. means ebenen 22 de- 7 


1 
- 
8. 


| rajjo 3 92 w dee f and da, the common ratio: 


e "St it be required ro find N Mis. pro ye 


—— required are 85 6% 275 hg wy and 1 — 
arithmetical ä is e 25 55 85 17, 145 
| 775 eo; 5 74 | | ; 

e A 1227 in 
Que. ku. 70 find « any ander et Wen ; gevmetri. 
- eally proportional, between two given e W DT TE 


Taking the geometrical Progreflion, 4 do 8. 16, 

2, 64 45 128, Kc. and reaſoning as in aÞ preceding, 

| veſt on, all the matter will be to find the co ra- 

av: on. which the mean proportionals may be made 

By coftinoal” multiplication. 'T therefore take for in- 

ſtancę, 4 and 16, 4 and 32, 4 and 64, 4 and 128, Kc. 
and obſerve, that. 16=4=4 and /4=2, the common N 
"by 4 


2 


2416 and V 16=2, the common ratio; 1264 
S Un d. 35 80 the. . common. ratio, &c. H 


G Tbs Ws every root being unity increaſed by the 


_ number SP En bog "ng ge. 
FE We 45 S165 7; 191 es 105 
*Rotx.” 'Di win the ; gente WY 1 3 eh 


y the leſs, and extraf? from the quotient that root, the 


"index of which is unity inereaſed by the number o 7 Means 

required, Jo ſhall the reſet. be the common ratio, by. 2 
multiplying the leſ number, you will have the: firſt mean 
Preportioual, multiplying the firſt mean proportional, you 
vil have the ſecond, nuthin, the e ous will Wr 
* Se. e K 8 8 8 


; * 


- 


between 2 and 162. 
1 TY | 


* 9 
x" - 
8 ; 
DE Os, - 
: L 4 | F 
* * 1 ot FR 

9 5 by 3 

2 1 

F. * 


| 1 : 9 | 5 5 Fe ; 
Ur "x35 5 | i 


ers S ene and Sor=y, becauſe! the n 
being 3, the index of the root ought to be JETS 

hence the means required are 2 x 3=6, 6 * 3 
| 19% 3= 566,904 the progreſſion 2, 6, 18, 549 163." 


: 1 77 . * Lbs 2 
' . Pix - „ Rule ö * 4 +} « WE > 6 2 
- E „ 3 . 15 1 ** 8 
#F ; % 4 . ” þ . 
; a . ee 4 * 
RR es TS > S 
C3 % Fr | © 


* e e — 


5 „ ** 5 3 7 | ig 


"A —— * 4 
_ A, Þ Þ 5 5 . 
{ oy "© : * cs : 
* — ey” | 
F 2 £ 
meu 5 * K —˙ 2 . 4 — eee, = Sr N — * mY) , . 
} 
1 
1 


1 


: 25 RVLE/OF men abet | 
301 1% | 05 


THE Rule of Retrogradation, reacheth how to \ find 0 8 
— ſought, aſcending from the reſult given in the 
dueſtion Propoſed to the ſame number ſought. FF + me 


Rule of Retrogradation. Write 28 the 0 
queſtion propoſed," iben take the reſult and rear . 
See operations th UB ou Fd þ on 
ir laft Na coil be the nn e Tn 5793-0f « th 


4 65 Sk N l net #1311) 2 8 ö 


el. bi wie aunbir & that, lich multi plied By- 1 


20; and: divided-by 6, gives. 140 in the EN oi 8 9 
ities r : $51 28 dis. 141 Le . 


7 Queſtion. . 92k | Retcogradation, Verification,” 
| " Reſult 8 Þ is GL z * 4 1 
6 3% LN e W | 1 | \ 


4 
x 
* 
* 
* 
o 


* 


L , 32 +46 
2 . : 


is 5 

. Ws 

SLE 

* * >| 
n 


ef. 11. 


> 
* 


A 
© 2 A 3.44 


LEAR 


2 


Verification. | 


* 
* 


* 


Reſult Io 
17 dal dh 20 


— 


e be 


A 


ftealing lag) 
to appeaſe bin. gives 


1 
* 
- 3 
13 
OS 3 
” * 
K FO „ 
A Pn _ * ”* 
> 
75 3 
N rr «4 
. IS 
: . 
9145 
34 1 
. * 
44 
* N 
„ 6 of " 11 — 1 
* — n 
- 
** 
i I 
£ - * 2 
I, 6 4 er | 
1 
— 
Ll 
a, 
Mz 
2 a7 
* 0 
— * . 
C9 LS 
- 
# G 
. 
Fg „ 


* 8 
3 2 
» An 4 
* 
2 5 
2 * 
* 4 
— 
* 


> 


was. arp 


im half what he had, and 
gives him back 10; and going further met with C, and 


Vas forced to give him half of what he had left, and he 
returns him back 4; and going fur 
ves him half what he \ Gas had, and he returns him 
T5 and gags we: eek finds he bad 1 left: 


* * „ "gh — 2 S 
A i 


a4 *% « 
4 4 * 
* MI. 
Te M 
43S - S 
3.4 4 
Ei 
Benny het ator: » 
* 
* > 0 N 
IS. 
* 4 


SY} 
SS 
* 
8 * 
*-# 


det I and 


— 


Fi | Ea. — X 2 


Queſt. V. A . . bis flock annually by 
by 100/. more than Þ part of it, and at the end of 4 Þ 


Gar found that it amounted to 1 


"had de ar ſetting our? 1 © a= — 


ral 


or 1. 


#-—xs  :; Mw. "Dinkdiag'm any num. | 
era- +100 ber by 4, then multiplying RCs 
tions.) —4. the quotient by 5, you will 

x5 have the ſame reſult that a- 
+100 riſes from adding to the ſaid 
C aus number its fourth part. 
| e e 
72 pt | \+ 100 


- Reſult /. 10342 3 f 


: 


— 


2 2 TE 2 2 * 2 " 2 2 

N D 5 2 be » dl] 2 * 2 by . * a n TIL > REY OE RET TO OT * A 
TRI Wy Me ARTS — K — N N -Y * 
p . N IX 7 7 * of! 2 * 7 * * 7 * P n * * 2 * 
; 5 rn E 8 23 
« ? p A 
1 3 v F * Ne * 
: 7 8 . 2 5 
* £ 5 6 » 125 . 
- » > . 2 * = * 
p Fs! TBE 
4 2 8 , he 
. 5 — RS 
f 5 1 8 
= * 3 * «Wy, 
J : * 113 
3 * i f 
f 
f 7 ö L a 
s ; y * 
< F 
« 4 — 
- % 
” 
. 
. | f { 
q - 4 y 1 
— o — - 
4 * 1 


1 


11 e 


1 


feſult 4. 40348 3 B+ ac = W 


. 2048 8 9 . 100 . 
a 5 STD. X 4 ) £ « ; / 
| , 7 Wo 8193 1% Blog - 5100 5 
| 5 100 3 . 
1 55 — — F 
| I. $093 15 | | „ 
75 | 
F 100 


| , „ 


r 


£ 1 
"= 2 
— Hs 2 * T 
＋ 100 
< 5 , * 
£3 1 f 
oe F 
A „ — 
F iz — 
[ 8 | | 2 ] 
; . 
4 5 bad 
; 3 LC 
7 — = Py: 
g I | 48 8 | 
« 5 85 
F + — * X5 ; 
7850 I. 102 2 | 
* ö * 
. * 
0 ! bs 
: he os 100 e 
® 2 „ 
0 | 
» . n — — n ak. 
- « R 1 5 ; g S ; 5 
* : WP: , At * 
1 7 © F * 
oh . J. 10342 88 
5 8 4 f . 0 
* 1 "Pp ; £14 
1 o 4 * 
4 A * 4 2; 1. * = * x 1 x 
3 % * : * * 8 7 5 - 
: * , of 
FI IR” : b 
* 8 4 ' * 5 
* # EIS $ 3 BY 2 3 2 F 
7 7 ? 
1 3 » g 1 : . 
S 8 * + A S : 
* 
1 * * 
* * 


: 
7 a 
7 * I 1 
7 * 
— Fi 
; eg 
| EN as * 
F 
on 9 ©, 
0 wy 
* - — — 
F 
4 
" 


* 

E | 
ci 
Eh 

; 


ena r 


2 2 — 255 44 nps 44 gt 


E RULE or A NEW: UNKNOWN 
Re 2-75 e „ 
e QUANTITY. | 


. * 1 
\ , K © K | * > —. Ga 2 8 


% 


4 2 


Rule & 2 new w Unknown tay: 25 Find bb um, or 


g I any other relation of be numbers required; then determine ; 
_ thoſe numbers according bans eee a io b pro- 


poſea. S | | 8 bs Di 15. 5 


Le. 1. Three men hall ohh ER "a of Wa 


A and B together had 16/, B and C together had 


5 251 A and C tagethet Had 250 how much had each? 


Let us determine the ſum ok all the radar No 5 ” 
 T obſerve, that by the conditions of the queſtion 164 


27 ＋2 5, or 68, contains twice this ſum, which conſe- 


quently ought to be 68 22, that is, 34. Hence, be- 

cauſe A and B together had 167, C therefore had 34 16, 

| viz. 180. which ſubtracted from 271. gives the remain- 
der 91. for the money of B, and. ſubtracted W . 


e the W 7¹. for the JPN: i: A. 


This ſolution v written arithmercall is as s follows: 1 


2 gy e 


THE Rule of a a new Unindlon Siler t finds the num- I 
* bers ſought by determining their) rg Go nes) Bro- = 
duct, or any er relations. J 


| | 10 
1 2 . | 88 4 and 
11 4 # 


* * a 
4 
J 
a f 
4 
— 4 
"4 
« 
N 


1 
| 


—ͤyũũ—— — 


6666 2 
4 x A 
„ 


«c „„ 


—— —ͤ—— — — —— — 
7 N 
6 5 22 
* 4 Lo SY 


© 


_ r „„ i ee EL EE OT 
* "7 s - 1 4 


* 


* 


- - 
* 
3 

* > 1 

- * - 4” 8 

1 2 I Be ag \ 
: 6 * ** 
* 0 5 1 . C 5 1 * oy #7 
1 ; 34 5 age * 


Fand cs: AB 218 
R | 5 . 

Ces money 2 18 

Were 


. 
Bund C7 A and C=2g 


3 » 5 « x Fe 
# * 0 of 4 £ . 5 
” * ” 4 — — 
2 \ 
Þ * 


_ 


: 4 : : 
— b 7 1 ny ; | | : : 
| EE... . . 7% YN — 2 a 4 2 > av N > 9 q 
) SS ett ohh 


el. II. I demand four nu nbers which anſwer to 
the following contitione, , no, 


1 « "that the ſum of the TY 1 WE. 6 4 
e e ee N .3d, r 
VE 24, 3d, and ath 190 


— 
a. Three times the fi of the numbers = boo 


ö Wee X ' 1 — 
N 1 Bs ee 3 WES 8 © 1 
3 7 x by e * 5 


We . The fum requingd=200 © 


Fo 4 i l { - * 1 
* LT £ * * 1 * «ne po 
N f 5 s ö 4 * F * 


* 3 "ROE", ASX 4.4 . 


| Fence un at ente, 95 
e e NS 3d 200 — 140 =60, 885 
t ee ce ah 00 120. 


1 
af? 


* . 
* 
# 
328 


1 — 4 . N 8 E Dh, OY A "% 2 * 
- 


ai Nel. 11. 99711 -requir four numbers anſwering. to 
* heſe conditions ; Es” mon 


Wo 58 ; . 


rotor 
; f . ö 8 oy I ſt and 4th=1 100 | 
i 1 
neee 
e 34 1 %/%/%ͤ AN 
Ns , 12 rc e | 


£ * * ; 7 J 
4 — ; r * 1 2 a [by 
Or, 1K and 2d= 66 N 
. > 72 
e bes r | 
W af 3 
6 „ WF — py — — 
5 he fun ed a 8 8 
equi ec * 5 % f 1. oF . 
7 4 . „ 0 VVV OR : DEED > 
: : * # Þ + 4.* A 3 4 14. * | 4 4 © " 8 & ES 
8 4 N 2 | x — A — — * 
4 * ” 4 0 
"IS 3 1 60 . N el 
. 4 89 Ly 2 — 28 
x SP + 
5 „ 00-204 = 300. 
— On . © Fx4 TART kN i # '5 
e 97 Iſt and 4h= x00 „ 
1 1 —— £ F N 2 f f 
po ng i vw * x * ef > ; FL MK. ” 
F 70 . * e 2s , 
KR AI SF Mets . ; 
8 8 | eir- total =2 
$ ; — 
A 1 : 
7 a | Sams ad 5 
— 


* 


Note. This queſtion "RP two ſuperfluous conditions, 


which being not inconſiſtent with the others, do not op- 
Poſe its poffibili p. | 


— 


„ 
15 1 5 
a w. A e three num ers with the "a 
ing conditions; m—_— 
WM. that the asg of = iſt and 2d=1 1 50 . 
ls | Ot — Fs ber: NR Iſt and = 180 5 
5 7 . IE 25 {Eh WE 2d and 34. 270 


— Xx 


. ike pr it of their, aeg. 180 2% 
22 — |  =7290000, | 
| Hence the product of the ndnd = =a/* 7290000 = 5 ; 
- - therft=270pÞ+270210; _ 
the 2d =2700-180=15; 
„ 5 


pon 5 117% e xi} 2 


1 . v. To find four numbers anſwering to theſe : 
7 conditions, viz. 8 Bal 411 


chat the produg of the 1ſt, 2d, and 7 0 57 eg 
Iſt, 2d, and 4th = goog0 


_ 465205 and 4th = goooo 
es mu? 2 | 3d, en pe 


ae * © The.produt of, eie cubes = 2700000 * 
2700000 x 2700000. ½z 


hs the product of the oum 9 


ons o X 2702000 x 279000 =2790000. 
En EA 2 Fogooo 270000 e; Hoa i 
| the zd=2700000—9gcooo =303 ; 
the 3d = 2700020 = 30000= ge 
the 4th = = TT — . 


— 
* 


i 
| 7 3 1 95 
* — 1 : £ 7 $30 
4 STE 
3 PI — - 4 
ha 4 
LY =p 28 Lo 4 0 * 
75 — ; 
'£ > FT: 5 ”_ , 5 
7 4 * 
4 ; 
i > | : 
2 x 5 — 1 -_ B p N * * . 
: 8 * 3 1 q 8 n 
12 M4 > 4 ®- # 1 3 0 1 
- 4 Kg #43 * S 75 
Ne 3 $23. 4. 4 5 s 1 
* by * * 8 & 
* * . 1 
92 
7 * — 
ute 
8 
F N 
- * 


Po; 6s „ 


- Sul. VI. 1 Ad four numbers, which anſwer o "ns 
theſe conditions, . 4 


that the Eu of the if and 1 = 1 r 
9 e zd goo _\. . 
%%% 0 OE 4th= tov, a 

Eg 95 „„ and ach . 

, ya bo 3d. and 14th r 9000 92 PR, 3 

7 Auk, ae goo 1 . 1 

| Produdt of all? be eee eee ä 


Hence being, iſt x 2d = 300 „ 
, Ex 30= 000-7 PW 
j ee 4 „ 
' Produdt of all 6 Es multiplied} _ 
by the iſt ſquared 270 0000: 0 = 


£& 
— 


It will be 270000000 | TON 
0 | eee rang Ti 


eds 


KY 6 * — —— 
1 — 


55 the iſt number fquared= ,, F 
| 1 it cumber=10; werfe e 2 38 
The 2d 300 ＋ 10 3 30; 
the 3d=g00+10=90 z . 
the 4th = 1000 ＋ 10 100. 

CY 1 5 f 1 
Note. There are two unneceſſary conditions, bur 
not inconſiſtent * the others. 1 


THE RULE OF PART ITION, 


. THE Rule of Partition is a method of parting a given 
ſum among any number of perſons, according to their 
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naturally riſes or falls according as the circumſtances 
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= Sen the rſt older. (Quelt. 10. 
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44.45 42 ng 352 45 15 o, —1, i, 3 
BY. | = „ 2 1, 1, 1. I, Se SO I, 

"This "Pf is compoſed of two ranks of numbers, both 
ter from o; but one towards the right compre- 
hends the numbers — 1, — 2, 3, &c. affected with the 
fign =, and therefore called negative; and the other 
= toward the left contains the pumbers I, 2, 3, &c# which 
for the contrary reaſon, are po/itive, The errors being 
then but once =o, the ſeries has one root only, and 
3 _ conſequently the queſtion has only one anſwer. The 

root muſt be poſitive,” becauſe the centre and its exceſs 
above the next following term are e Vnderſiond | 10 hate 
* fame ate viz. 5 V 


| Series of the 2d order. 0 an. u. 975 


a: 7 e 
269 ek. 0, 129% 286, 29% 25 IPA 
2 221% 31, dee en = 29, 731 &. 
e e (1 e e 
Fea This ſeries is compoſed: of Ny ranks of ilwotfers, 
one negative in the middle between two cyphers, and 
5 the other two at the extremities, both poſitiye;' equal, 
| ancreaſing without end. The errors being then 
dwice o, the ſeries has two rational and integral roots, 
and conſequently the queſtion has two anſwers.” The 
Are both tive, becauſe the centre, its excels 
ere be next ollow wing term, and the conſtant diffe- 
rence, that is, 12096, 221, and 2, are all poſitive. 
The 1f anſwer gives the breadth ot the oblong ſquare 
+ =96andlength=126; and the 20d anſwer, the breadth 


#3226 and the length = 90. e 
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7920 6556 198, 's, =66, 9; 108, Ke. 
JJ 66, <; 198, &c. 
Kew TO © 132,132, 132, 13% 2 &c. 


This ſeries . like che next e ug, k 
eiplication. Fl i 


* | Series of the a order. (Get. Wy). 


168,708 749, 696, .,131, 0. 123, 180 


138 7% 19, 53.133, 131, N 
n £00000 — 342,93 $26 6, Ts 
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o poſitive and two negative, muſt have three roots; 


98 
8 
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being at firſt negative, they become poſiti ve, then again 


gral, the errors being only once reduced o. Of theſe 
roots only one is negative, becauſe the centre, the 1ſt, 
ad, and zd differences ſuffer only a mutation, paſhn ns 


by diſpoſing thoſe quantities, as follows, 4568, 19, 45. 


We will teach in the next following Chapter 
how to find the two other roots, which a are e 
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929% 62, &c. | 
—6,&c. 


This ſerles ang compoſed of "EY . 0 numbers, 
175 becauſe the errors ſuffer three mutations, viz. 


epative,. and then again poſitive, the three roots. are 
all poſſible, but only one of them is rational 'and inte- 
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5 7 H E Rule 175 Roots i is a 3 of 8 che roots 
either rational or irrational, of 2 ſeries of The ſecond | 
de * | . 1 _= e 5 MY 


BP. : - "> cre. „ N 


' Rule of Roots. 75 ale 50% the hint arias if 
the ſeries, add it to the exceſs of the centre above the next 
following term, and divide the ſum by the ſame half; the 
refult will.be the ſum of. bath roots of the ſeries. Then 
from the ſquare of balf this ſum ſubtraf the quotient ari- 


4 


and from' The remainder extra# the ſquare root, which 

odded to, and ſubtrafed from, the 1 half 0 will 
ho Eve be! true; roots required. 

3 Note. This Rule is of the Fe uſe f in \ Arithmetic, 
2 the reſolution of  quadratie equations in Algebra. 


l 42 * e © CELLS + ES aft 


Vel. I. What number is that which k being added 
FSC 


fl. A : PTY #38 * 1 1 2 7 £ 5 C 2 % 
a. Fl +3: of ; « 723 i 13 b I» 25. 0343.4 BY gh Fob * 
ws 5g oy , | AN one - ot rd ans 
KB bs + Y 4+) 7 f 5 4 1 ' 1 ; r 8 3 * 
. : b 1 N £4 Thh 4 # 4 7 6 Me 3 % CR 5 ik of Tout * 1 3 E of "3 OE: T2 
q 
. 


« s 
ofition. _ 24 rage 


3 N Titting 1 bor 
00 ** e pl 271 fe ot cod at Ben 


9 2 . 


* 
1 # 


* 17> 1 fy. . 2 
E 8 
MH 1 — 7 | e + | 
0 1 . 2 S 5E 


* « ann, Bo 4 , * —— 


1 9 5 e  ” | o.. kb vane 
3d nn e 


> & 9 * % 4 } BY. 
«n071J; 1 * * T eg . ' 46 * 
El —— 5 


Py 


L {7% * gf 5 
oO 4 * n 4 — S ͤ — + | . 


Keating ſeries of a 805 208, 204, 18, 190, be. 
The iſt differences 2, 7 (C, — 8, &c. i 
The ad and conſtant diff. —2, 2, 2, &. 
Half the conſtant difference 17171 

210 208 Li 1 


The ſum of the roots 2 fe 2 1. 


The'roaw required = 1 2 110 gs 103 


425 hat 16 24 m — „ 
Ae 1171 ee 111 


Ae. Theteparive's root —T 15 reſolves the que ibn, 
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eat * 15 21. n — pere 220 5 
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5 2d 5 in Queſtion IV. and ieee e rf 
6 „132 Will wer to the ſaid diteſtion 

appears, that if a reſolving ſeries ef the- eue Aer 
be compounded of ſome of the 2d$its q vad e G7 * 
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Is 0 Arlt li : „ g 3 a 
he Rule 97 Lines | is Weihedl of AAP; 
tionat t6ors of a ſeries by Oe vo; © by 
giving am approximate value of them 67g 4115 
of exactneſs required. 4 | 
e ns. 95028714 ei 0% 207 Jahr eoolvdo a 1 
Rue ef Liintts: Nini tz AAP Mite of 2 50 
Red; eicher by way bf He kae Pn, in 
Ralls Series; then aft 1 e A We” 
and find again the decimal Hifi" of Pot fn hn EY 85 c 
on, adding. any lower decimals WM the new FAO t. 


10 any de ce of exaftneſs ged. SET ET % 0 . 1 
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may be eaſily found in decimals, as will PETER the 
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1171 is obvious, that the root is between 1 and 2, be- 
cauſe the error anſwering to the poſition 1 is poſitive, 
and the error anſwering to the poſition 2 is negative; 
Therefore taking the poſitions with decimals, viz. 1.1 


124, Kc. the errors . ee e e 


8 e 
1 1 7 


True root 


: f 1 5 12 * 3 52 ” „ "Tx. 3 „&c. b 
between 
ro 0 I Sm . DF | 
- os 16 eee e 7 FF 


* 
4 
- 
N 
©'% 
—_ 
Ia 
a 
. 
OE 
» 
N 
* 
i 
LF 
* 
. 
* 
— 
. 5 
W 
* 
1 
W 
* 
* 
4 
* 
Bra 
* 
* 
* 
* 
* 
* 
23 
— 
2 


- 
4 
. 
-_ 
* x 
8 
— 
* 
5 # 
a4 
* 
* 
* 
A 
5 
ro 
* 


"Mics 8 ee ny 140 the. me ver 
ern will be as follows: 
Poſitions 1.41 „ 1-42 „1.43 „ „ 7 1.435 7 hs.” 
I 1 25 0.3719, 0.3036, 0.2351, 0.1664, 0.0975, &. 
And ſo adding to theſe poſitions the thovſandths, 


Wig e &c. the value of the root ſought may 
be determined to wy degree of exattneſs een, 
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Aus. II. To find two aumbers, whoſe fur is 1 
| and product 26. TI” 271k ee MEN 
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This ſeries being compoſed of two ranks of numbers, 

both pee and increaſing without end, teaches us 

that the errors cannot be deſtroyed, and therefore 
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that ſeries has no real roots and the queſtion no anſwer. 


he ſmalleſt error "ics cr £an:be made is Si, and then 
the yes is =5, which cannot be reduced to 0 


. Rane" Ss Bd 21 8 8 7 * * 8 12 on 1 8 
of Suh. . fo 6 n 57 For whatever from 3 2 | 
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| 2 If the raot ĩs rationaly>ic will be be 
by the Rule of Diviſors, or by the Rule of Series. 
Puts! ifrar! is irrational, the Rule "Y nme _ 


= 1 value of it. 


Example What! is the cube root af 33 2775 

Suppoſe 12; the cube of 12 is 1728, and "therefore 
the error 33% — 1728 =1647, whole diviſors being 1 
3, 9, 27, 615 &c. the corrections are” 13, I 5, 2I, 39, 73, 
&c. Now dit is evident that 1 5 only may be the ra- 
tional] root, Becauſe only its cube ean end in 31 and 
ics 15 18 5 root required. 1 13 


$a} 1 it an. W bat! is the W root. x of 4296? 2 
. 5 imit is 16, and its root by approximation in 
Ae 1916.2 5. as it pe di felſo ing | 
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4 PROMISCUOUS COLLECTION 
0 OF DIFA FHONS, 


1 172 + jt, 
% . > # | L's 


KS, A 1 
. 5 x * BY 


is 4 was wins" when B was 21 years b age; 
: how old will A be when B is 4. and what will be the 
age of B when A is 60 74, Anf. A 26, B $1. 
2. A perſon at the time of his out- ſetting in ney £ 
owed 3507. and had in caſh 5307). 10s. in wares 713k 
7d. and in good debts 2 101. 5s. 104, Now aft A 
traded a year he owed 703ʃ. 174. and bad 8 
97. 4d. in bills 3 501. in wares 105“. 145. 31d. £74 
recoverable debts 6130. 13s. 1034. What hap his re 7] 
ne that year 2 Anf. 3294. 45 14. 
Hp. gentleman's daily expenee is 41. 0 and 
he faves: HOWE in n the Your: what i is his yearly income? 
ſ. 21070. 125. 
{iu Having 2 plece of kak 11 elt in Brant 1 de- 
maud what length of it muſt bée taken to contain an 
acre, when four poles in breadth require 40 poles in 
length to contain the ſame? Anl. 14 Poles, 3 yds. 
"gif entleman, whoſe e income is 1000ʃ., 
ſpend 20 güineas a week, whether will he ſaye or run 
in debt, and how much in the year? Anf. 921. debt. 
6. In the latitude of London, the diſtance round the 
earth, meaſuring in the parallel of latitude is about 
15 55 50 miles, now as the earth turns round in 122 
6 minutes, at what rate per hour is the city of ndon 
tarried gp! this n motion from weſt to eaſt? 
e 649345 miles an | tow 


175 


* we ) 

ts order to raiſe a joint ſtock of 1000). A, 5 
and 05 together ſubſcribe 79 fol. and D the reſt; now 
3 and B are known to have ſet their hands to 58000. ö 
and A has been heard to ſay that he had undertaken 
for 550/. more than B; what did each proprietor ad- 
vance? Anſ. A 3175, B 2625, C 2150, D 2050, 
34 8, Divide 1000 crowns, give A 120 more, and B 
95 leſs than C. Anſ. A 445, B 230, C 325. 
9. Laid out 165“. 1 51. in wine at 45. 34. a gallon, 
' ſome of which receiving damage in carriage, I ſold the 
reſt at 65. 4d. a gallon, which produced only 1 10/. 16:, 
84. what quantity was damaged? Anſ. 433 gal. 
10. A father divided his fortune among his ſons, 
giving g A 4 as often as B 3, and C 5 as often as B 6; 
what was the whole legacy, ſuppoſing A's ſhare were 
5000. Anſ. 11875“. 
"Th... 3 fold quills at 10s. 6d. a thouſand, * 
which he cleared + of the money ; but growing ſcarce, 
raiſed them to 125. a thouſand; what did he clear per 
cent. by the latter price? Anſ. 711. 84. 65d. 
2 If icoↄ men beſieged i in a town, with proviſions. 
.5 weeks, eien each man 16 ounces a day, were 
kh a with 5co men more; and hearing that they 
cannot be relieved till the end of 8 weeks; how many 
ounces à day muſt each man have, that the proviſion 
may laſt that time?: nes 07, 
13. If a quantity of proviſions ſerve 1500 men 12 
weeks, at the rate of 20 ounces a day for each man; 
bow many men will the ſame proviſions maintain for 20 
winks at the We of 8 02. a day for each man? 

:.: thi 2250 men. 
8 In what time will the intereſt of 721. 12s, equal 
that of 1 5 55 for 64 days, at * rate of intereſt?̃ 
Anſ. 1 1322 > Me days. L 

Cx 5. A perſon poſſeſſed of 2. : of a thip, ſold 4 af his. 
mare for 1260. what was 'the reputed value of the 
whole at the fame rare ? Anſ. 5040l. 
©" "$06 


16. A father dying left ble ſon a fortune, z of which 
he ran through in 8 months, + of the remainder! laſted. 
bim a twelvemonth longer, after which he had bare 
| 410l. left; what did his father bequeath on 

Anſ. TOP? 
5 A perſon being aſked the kbar of t 2 5 15. 
The time paſt noon is equal to ths of the time tilt. 
midnight ; ; What was the time? Anſ. 20 min. paſt 3. 


18. A perſon looking on his watch, was aſked what 


was the time of the day, who anfwered, It is between 
4 and 5; but a more particular anfwer being required. 
be faid that the hour and minute hands Were they ex 
15 Wecker 5, What was the time es 
3 21.2 1 min. pack Fg 
19. With 12 gal. of canary at 65. 4d. a gal. I mixed 
18 gal. of white wine at 45. Tod. a gal. and 12 gal, of 
eyder at 35. 14. a gal. at what rate muſt 1 ſell 50 quart” 
of this compoſition ſo as to clear 10 per cent. 
a 4 "Nat te 35 14. | 
8 Suppoſe that I have 2 2 of a ſhip worth 12000. 5 
what part of her have I left after ſelling ; 7 of + of my 
ſhare, and what is it worth? |, Anl. 225, "oct 185. 
21. What length muſt be cut off a board 82 inches 
broad to contain a ſquare, foot, or as much as 12 inches 
in length and 12 in breadth? Anſ. L757 7 inches. { 
22. If, by felling goods at 'cos. per cwt. 17 gain 20 
per cent. what do I gain or loſe per cent. by. ſelling 
at 45s, per cwt.? | Aaſ. N. gain. 
23. Sold goods for 60 guineas, and by fo doing laſt 
17 per cent. whereas 1 ought in dealing, to have. 8 
cleared 20 per cent. then how much under their juſt : 
value were they fold! An. ad 1, 885 
"24, If, by ſelling goods at 27d. per lb. I gain cent... 
per cent. what do I. clear e cent. by ſelling for 9 
beine 97 cwt. e e e An. 0 mw cent. 
Fg Will * i, 
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bzave been ber dowry had ſhe had only a. on? 


© $ 192 ) 1 

"ag * 20 men can in a 'piec Py Fenk 8x i 
days, how many will. np lilt another FRO, * big, 
in _ fifth of the time ? N 


| A perſon making bis will gave 0 one {ak 175. 


of k e's 2 ane the reſt to another, add when theſe 
: legacies ca 


fo be paid, the one türned out 600“/. more 
than, the other; what did the teſtator die worth? 1 
| Anf. 20000. 

27. 4 father LES”; xr 7 75 his State ro to ohe of his, 


ſons, and r of the reſidue to another, 121 the ſurplus 

26 his relict for life; the children's legacies were Vs 
16 be 2557. 35. 48. different; Pray, what money did he 
| leave the widow the uſe of 3 


Anſ. 635 10354. 
28. There is a number Wet: if multi lies. dy. .7 3. of 


2 of ty, will Produce , 1; what is the, 19 of that, 


amber? % 133. 
49. 4 perſon. dying left His ite LN Og, ; 
making his will, ordered 55 if ſhe went wir ot, 
4 of his eſtate ſhould belong to 15 and the re ane 
to His mother; and if N went Hick” a daughter, he, 


appointed the mother. = 2 and the girl the 8 uf} 


Is but it happened that ie Was; delivei ed both, of A "ſon 
ah, a_daughter, by "which "the Toft in equity 2400ʃ. 


more than if it had been only a gil; what: would. 


* 
Nan 


1. 10. 
7 30. Thier perſons be togerher. a e 


_ the payment of which A advanced 3; 75 B ＋ of the 
value, and C 2000. how much paid A and B, 55 what, 
Part of. the vellel had C? | 


Anf. A 95121. B 11641, C 2 Patt. 

Ir. add B clear by an adventure at fea 63 gui- 
neas, with which they agree to buy a horſe and chaiſe, 
of which they were to have the uſe in proportion 10 
TT ſuns"acrentured, which was found to be A 9 to" 
5 e, 


„ 
9 "Wb 


0 453 2 


f 2 65 hey cleared: 45 per cent. what r ney ew” . 


eich fend abroad) ))) Fri 01 
hey e221 il. A 74 al. 25. 4:54. and B 650. 1791 
32. Three perſons entered joint trade, to which 
ee 240. and B 2501. rhey clear 12045 of 
which zol. belongs of tight ro C; requlred that Per- 
| fon” s'ſtock; and the feveral gains of the other two? 


Anſ. C's ſtock 1 fl. A gained 48), and B 42% 2 


33: A klears 121. in 6 months, B f ff in 5, months, 
: we C, whoſe ſtock was 401. cleats 21 in '9 months ; 
hab was the whole ſtock 7 Anl. 12530. 


34. A bad 12 pipes of wine Ih he parted With 


to B at 41 per cent. profit, who ſold them to C for 
_ gol. 125: advantage; & made them over to D for 60 5¼. 


10. and cleared thereby 6 © cert. how much + gu 0 
25 1 


=_ did the wine coſt A? Anſ. 61. 


35. A of Amſterdam: teins: B of London o pennt 4 5 
0 of Paris, at 52 d. ſterling a crown, and to draw on 


D of Antwerp for the value at 4445. Flem. a pound 


ſter. but as ſoon as B received the commiſſion, the ex- 
change was on Paris at 53d. a crown; Pray at what rate 


of exchange ought B to row on D to execute his of- 


ders and be no loſer? E A a Anſ. 30. . | 


36. A, with intention to- clear 20 guineas oh 4 bar - 


gain wich B, rates hops at 15d. a 15. Which coſt him * 


103d. B, appriſed of that, ſets down malt, which colt 


205. a quarter, at an adequate e for how much 


Yue o_ they contra? Anſ. 49 qr. 

37. A and B venturing equal 8 of money, Ale 
by Joint trade 1800. By agreement A was to have 8 per 
cent. becauſe he ſpent time in the execution f he 


project, and B was to have 115 53 ; what was ,allotred s 


wA for his trouble? Anſ. 417. 18s. . 


38. Laid out in a lot of muſlin 5ool. u Jl BW 5 | 
tion of which 3 parts in 9 proved ame ſo that 1 
could Fa buy” <a 2 yard of 9 fame; aud by fo 
„„ ee We. ws 


7 


. 
2 
a; 
2804 
* 34S # 
92 "3 
7 9 25 


* 
1 


. — co = 
* — „ — 
Mace as MA * $ * 
* * ** . 
So 'y n 
* 4 7 S 


„ 


1 


doi find I loſt by it; at what rate per 1 
to ng. with the —— muſlin, in order to gain 
50 upon the whole Anſ. 117. 729, 
39, A at Paris draus on B in London 1400 crowns, 
at 46d. ſterling a crown, for the value of which B 
draws again on A at 57d. ſterling a crown, befides rec- 
| koning commiſſion 4 per cent. Did A gain or loſe ed 
this traplation, and what ? % 3 Pp 
TR He gained 1 13 crowns. 
40. A, B, and C are in company, A put in. his ſhare 
of the ſock for 6 months, and laid claim to + -of the 
IF» B put in his for 9 months, C ed gool. 
8 months, and required on the balance 3 of the gains 
Tours the ock of the two other adventurers? 
Anſ. A 1854. gs. 84d. and B 1721. 165.9474 
41. A young hare ſtarts 40 yards before a en, 
and is not perceived by him till ſhe has been up. 4 
econds, ſhe ſcuds away at the rate of 10 miles an La, 
and the dog, on view, makes after her at the rate of 
38; how long will the courſe hold, and what ground 
Will de run over, beginning with che out- ſetting of the 
fog ? Anſ. 604%, ſec. and 330 yards run. 
442. If I leave Exeter at 8 o'clock on Monday morn- 
ing for London, and ride at the rate of 3 miles an hour 
without intermiſſion, and B ſet out from London for 
Exeter at 4 the ſame evening, and ride 4 miles an hour 


- conſtantly ; ſuppofing the diſtance between the two ci- 

ties to be 130 miles, whereabont on the road ſhall they 

"meet?  - Anf. 694 miles from Exeter. 

*; 43- A.reſervoir. for water has two cocks to ſupply 
J 


the firſt alone it may be filled in 40 minutes, 
by the ſecond in 30 minutes, and it hath a diſcharging 


2 by which it may, when full, be emptied in 25 


min. Now, ſappoſing that theſe cocks are all left open, 
unc that the water comes in, in what time, ſuppoſin me 
the influx and efflux to de always alike, would che 

bern be — Anl. 3 hrs. 20 min. 


44. K 


CVWV dg 


. Cant „„ 
44. A ſets out from London for Lincoln at the very 


ſame time that B at Lincoln ſets forward for London, 
diſtant 100 miles after 7 hours they meet on the road, 
and it then appeared that A had rode 11 miles an hour 
more than B; at what rate an hour did each of them 


travel? An. A 7345, uad 
45. A and B truck, A has 121 cwt. of Farnham 
hops at 2/. 16s. a cwt, but in barter inſiſts on 31. B has 
wine worth 535. a gallon, which he raiſes in proportion 
to A's demand; on the balance A received but a hhd. 
of wine; what had he in ready money _ 
a | Anſ. 20. 125. 6d. 

46. A of Amſterdam owes to B of Paris 3000 guil- 
ders of current ſpecie, which he is to remit to him by 


order, the exchange 91d. Flemiſh de banco a crown, 


the agio 4 per cent. but when this was to be nego- 
ciated, the exchange was down at god. a crown, and 
the agia 5 per cent. what did B get by this turn of af- 
fairs? | Anſ. 5 liv. 12 fol. 8-44 den. 
47. If 100 eggs be laid down on the ground in a 


ſtraight line, one yard from each other, and the firſt 


of them one yard from a baſket ; what ſpace ſhall a man 
walk over in bringing the eggs one by one to the baſket ? 
Anſ. 10100 yds. or 5 miles, 1300 yds. 
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1. The Nature of the Arithmetico-Algebraical Z. 
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D iet eee jo 
THE arithmetico-algebr 0 language is 
cation of the analytical ars to the reſo 
ſe queſtions where the quantities are expreſſed, 


p lng, is the 3 of proceeding 5 5 ching 
Bt or taken for granted through its conſequences to 
ſomething that is 7eally granted: but here it is ſtrictly 
conſidered as a methad of inveſtigating , quantities A 
are unknown, from certain given relations to each other, 
and to ſuch as are known ; which relations being al- 
molt univerſally either that of equality, or ſuch as may 
be reduced to that of equahry, are expreſſed by equa- 
tions repreſenting more conveniently and more diſtin&- 
Iy the conditions of the queſtion when tranſlated out 
of common language into ibe arithmetico-algebraical; 
and becauſe theſe i oe muft contain one or more 
| — A Rug Nan, of this lan- 
quations containing 
* one «om ee 5 8 „„ 
Hence the nathre of this language is all comprehends 
ed in the following 


pe. 


The unknown quantities in the queſtion propoſed muſt 
be expreſſed by letters, and the re{ations of the known 
and unknown quantities contained in it, or the conditions 
dF it as * are called, muſt be expreſſed by equations, 
cnt neg. ceſolied 0 a ham Tales 


5 . Div EM / Quins, 


oY TAB URS. A} Wir dne x 
he dirtlon of lions ajiſes from four 1 
— 2 18, rem their nature; adly, from the 
mber of me unknown quantities in relation to the 
yamber” af the conditions; gdly, from the higheſt 
3 the unknown quantity to be be found in any 
term 
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term of Goat equation; cM e from the number n 
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Queſtions by 0 ties natttre are Vela 1 or . 
ble.” A queſtion is So/eble when its conditions are not 


| fotind to be mconfiftent, either with one another or w 


an 
the principles of odr redloning, or With the nature * 


things which are treated of in the queſtion ; and ba the 
te confrary, a'queftion is impaſible when there ate no 
conditions affording any equation, or when the condi- 


tions are inconfiſteſit, either with one anorher, Weh 
the principles of our reaſoning, or with the nature 


of che things which are treated of. I vill W 


diviſion by the following ee : 


Example > Po What are wo. numbers, whoſe 4am . 


20 and difference 10 


. Theſe conditions are not inconſi iſtent with one ano- 
ther, and no abſurdity is to be found; therefore the 


numbers ann are 15 and 5. 
"4% TS FS: #2: 4. FIC 92 WY tn. 


"Example . To Hud ee eee of whidchts | 


428. of the other, andithe third Pert of de r 
&uble of the bfth,purt of the leſs: number. 


Theſe conditions are incbllfiſtent with cue © Lhe. 
Vecthiſe! if a number is double of another, the third p 
uf 'the greater muſt be double 'of the , 1 D 


-Y 


of the 1575 Part of the leſs a 1 . 
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| + Example III. 1 dem oda number whoſe half may 
_——=_ 8 double of its third. tot wt 

This condition is ant with the 5 of 


4 dur reaſoning, by which we are inſtruded, that a half 
of any number is double of its at and . 


it cannot be double of its third. h 


Example IV. To buy 20 horſes, Ws 1 and 
„ ſiome white, ſo that the white may be 3 more than -the 
EE black, how many muſt I purchaſe of each fort f 4 


The anſwer being 114 white and 94 ac ig 
2 2 that the conditions are inconſiſtent "with the 
roy nature of horſes, which are indiviſible. 1:0: e 


4 Cw 
* 
8 


vt 


Example V. Wha is the number 120 a now * : 
my mind ? | 


This queſtion affordin g. no condition POR? to its 
- Tefolution, IR impoſlible, 


: 111 [0 — % 
* k J. * * 1 - 0 


" Second Dien. e 


Confdering the e of the MRI quantitſes i in 
relation to the number of the conditions, three caſes. 
ad are to be found; for the queſtion may comprehend es- 

5 Preſily or implicitly, 1ſt, as many independent conditions 
as there are unknown quantities to be diſcovered by 


"them; 2dly, more independent conditions than un- 
Kuno quantities; and gdly; more unknown e 
than independent conditions. 
I faid, that ſo many independent Ga cee pt" to 
. comprehended i in the queſtion expreſsly or implicitly, 7 


becauſe it may happen that a condition may not be ex- 


__ 1 2 — and yet be implied in the 9 
0 


a * 
wy 


8 181 81 5 f 

3 "EINE * Mag” in a queſtion, what F581 wy = 
| Ys 2 15 Gpright in a ſtraight line at certain inter- 
vals, it is implied, though not expreſſed, that the num- 
ber of intervals muſt be leſs than the put bY of rods 
+» unity. See Chap. V. Set. * eſt. ? p 
Sometimes 4 condition may be introduced into 9 
queſtion that includes two 'of more conditlor s; as, when 
we lay, four numbers are in, continual” pr portion, 55 
mean, not only that the firſt number is to the ſecond? 
zz the ſecond is to the third, but alſo, bat ede ſecofd 
a is to the third as the third 18 to the earth. ehen e 
Laſtly, it it to be obſerve 
4 hence the equations ehpretiig them, mut Be Thdepen- 
dent, that is, the one muſt not be dedueſple From the 
other by any” aeg 'reaſotiing'; for, otherwiſe, z 
there would in effect be only one equation: under two 
different N from which ſo in can be e 
ure ae 

Cuaſe I. When wm Ire as many ideea con- 
ditions as there are unknown A the queſtion is 
Justi propoſed, and called dererminare, becauſe by 
| tt is "determined to Jacmit of a"flpite number 

of anſwers, although by its iditiohs'the anſwers may be 
found domeziſtes in poffble. Examples will be given at 
Their Proper places. (See the queſtions of Chap. Io). 


ae II. When there ate more independent condi- 
ons than unknown quantities, any condition - will be 
Uther ubneceſfary or inconſiſtent with the others; and 
therefore the queſtion, which, is »ore than determinate, | 
will contain either a theorem, or af imp e problem. 

V poſe it is required to find a number, Half of which 
„ and its fifth 22; the number is 105 and the Juef- 
A0 contains a theorem, becauſe, if „ 2, it ought 
obe *2 ==: Hut, if half of the number ſought. muſt 
be 5 and its fifth = =3,. the queſtion becatnes I 

22 1 9 | D d | ble, . 


1 8 8 


zen the - ods! ag 


5 - Bll + -- 
ble. b becauſe the number anſyeritig to. the vet condi 
is. but 10, 28g, th ae ve Dan en 


= condution, is. A6. be 's Po fr. eee e a. 
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2 Nin i 
Wa UI. Poa whey: there ife more uoknow "quan 
tiries than independent conditions, then the. queſtion is 
called indeterminate, 2 it may admit of an infinite | 
font Tay wers, fince the. conditions, , Wanting may. 
de alli Inmed, e There may be other circume 
| ever,” t limit the anfwers to ong or a pre- 


cile number, ane whjch, at PE 5 time e be dis 
| Fectly, ez equations. um af Hy Hat 
| Te numbers muſt e N Ts cut 4 3 719 — fk 
ny othe Se bo ſolution - cn $; which. _ 
Also call. N thall, be, ed. afterwaxds 
(See: . . £4" 307% 4 5 43 VI. £5 4 8 4 2 85 111 i 70 * 2 1 Yor IGG $ 
J 1 
. dg 2 8 
5 the 28 226 92907 aN 0 
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ing « one un own quanti y 20d its 1 855 5 :, £qU2- 

ions, as well 2s ibe queſtions producing ; 50 Are divi- 
5 ana, OP, or degrees, . N 0 & has 0 05 
power of the unknown. a to b be Td is» f 


5 


the terms of the faid equations 
If rhe, higheft power of the eee in any 
term be the iſt, 2d, 2d, &c. the 8 15; called 
le, 2555 adraticy cubic, &c. and the e of the 

2d, Ke. arder or degres. 


F the exp 


pug 


exponents of the unknown g quantity are ſup- 

re be integers, and the equation is ſuppoſed, to 

eared of fradtions, in Which the unknown, ABBY 

by wy of "bs powers, enter the. ne | 

* 5 ers L. ie ſiopteteqtarion 3 3*— — > = 12, fo 
33; T „ 2 

1 „ deared 


ö 1 5 7 75 5 M. A. 
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; Hex re a the fraction by PICO boch fides by 28, 
becomes 6x*.— 5 24% a' quadratic s & 200 =3 * — 
18 an N of the 6th. order or degree, kee. 1 
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Lally, 3 are 22 3 be "with one uk ZE 
quantity, with two, with three, with four, &c. un- 
known quantities, as there are one, two, three, 2 
K⸗œm. letters employed to expreſs them. Cars 


. 44 * 

j ö 7 ps 4 : *# 
an $f 1 £4 4% | \ 
226 F N - 

* x 1 


2 + ? 5 


= 
* 2 F 1655 55 775 fl. ; 
"47> 


We. It is often ealy to employ. fewer ited than 
or are. unkuown quantities, by expreſſing. ſome of 
them from a fimple relation, to others contained in the 
conditions of the queſtions, which conſequently muſt re- 
ceive their name, not from the number of the unknown _ | 
quantities; but from the number of letters employed to Ml 
expreſs them, (Cee S, I, u, VIII, and XX _—_ 
N Note.) „ i en r 


n 5 "= 1 3 . 1 6 ; 
1 : #” > 75 1 +; . 2 » 4 C 
w. 5 o a * 0 *. n 8 f 3 

* 8 8 * 5 n * + P 


; Bot” ON on 82 
* 1 9 25 * * 


5 5 
: , * 1 1 l 4 * - 
8 » * 7% To [3 1 * wii 5 4-76 * -& 3 2 
8 1 : 3 7 : o 1 143 
3 4 + wa A N LOGS, . 4 8 
3 4 {Fi * 4 * 9 ; 0 2 . 
- « - 1 4 - I 
p ; % 1 : 
* * > * 9 7 « 5 K 
W 5 \ E . & : 
| 2 0 1 | a 
. ; 1 
+4 a 7 #25 ie Þ 25 4a J 
. 2 . FF g # . AIDE. #8. > «8 * — 7 
Og LEN” - x ox 4 13 N | 
3 N * 4 1 2 „ 32 * * £4 £25 $2 . 
: — 


9 2 60 mY op ww R 2 1 1 : 1 
ARITHMETICO-ALGEBRALC ALLY. 


** 


v. E are ſaid to write arithmeti a ae Ta es 

FO figures, letters, and mathematical ſigus we repreſent 
"the Known and unknown quantities in the queſtion. pe- 
poſed, as well as their ſum, difference, product, * : 
4 n powers, roots, Kar 5 . re- 
* Fa x - it _ quired.” 
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ired in it; and alſo, when by equations. we me. exprels 
qui conditions of the. queſtion, that ls, . the Felations of 
the known and unktown quantities, -ontained 1 in it, 


be the 3 operations upon the known and un- 


known quantities, and the expreſſian of queſtious, that 
is the tranſlating of them hog common W e into 


Ir of Wa. C 
12 5 0 Pe J 4 0 bs net on * 1. * FS 4 ; 2 þ; 45 Fa #7”, br: t 
ep - oth 33 5h A 5» * 30 6 47 7 Kee” 4 Fa, 15 3 
U 1 8 * * tt; LY „ 1 E 1 AG, th 5 5 
21 * 55 25 £344 | 93 1 
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| n i I. The juxta pofition of letters as. in "the 
g ord, expfeſſes the product of the quantities de- 
e by theſe letters. Thus xy expreſſes the . produt 
of x and n= 9 expreſſes . Fontnyed product of * 
| nd 2. 858 
5 1 nuinber preixed, to a a is called a "numeral 
| £0 efficient, and expreſles the product of the quantity by 
that number, or how often the quantity denoted by the 
letter is to be taken. Thus 3 is the coefficient of x in the 
product 3x, and it expreſſes that the unknown quantity æ. 
myſt be taken three times. 
LI. The guotrent of two quantities is denoted by 
8 placing 855 1 0 a ſmall _ ang the diviſor 


— 


A 
below it, as in numbers. Thus Z i is oe quorent of 


* divided: by z. Thig expreſſion. of a quorigat is alſo 


called a fraction. 

IV. A quantity is ſaid to be 77 ume which ; poly of 
one part or term as & Or —x, xy, 3x; and a quantity 
is ſaid, to be com ound when it conſiſts of more. than, one 
"term, connecte by the ſigns ＋ and —, as in numbe 
1 there are wo terms, as & ＋ 2, it is e a gt 


Bp Reber. As x + 1 1 A diol Ae = 


„ 77 5 1 "4 \ K 
. Goes: 6:44 1 2 ; * 39 ; a 
4 


0 *. 
> 
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of 


The priveipat bufineſs Ef this Chapter will therefore 


9 
4 a * 


2 


1 205 5 

v. Simple quantities, or at ge. ot compouadd 
Luantities, are faid to be lite, hic iſt of the lame 
letter or letters equally ee ts hus & and 3x, xy 
; and — 300, 4 and 2xx, x and Axxy, are like quan- 
tities; but x and q, * an 1 2 and 8 * and j 
2 are „ rn 


| Noteg, 1. When A product Is expteſſed by the ſame | 
letter repeated it ĩs is called a power, and it is expreſſed 
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amples according to the powers of x. - 
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ſquares is 36, then 


ſquares is 4, then 


any letters only for ſuch quantities as are unknawn, and 


to expreſs by equations the eine n We they 
are to be inveſtigated. 


fam multiplied by their 
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If duct i 640 Ty 
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of the other leave 11, then] . 


I cheir ſom muſt be 44 A 
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If the ſum of their . 2 
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fewer letters than there are unknown quantities, by ex- 
preſſing ſome of them from a fimple relation to others 
contained in the conditions of the queſtion. Thus, the 
ſolution becomes more eaſy and elegant. There are 
; ſome examples of this kind of notation. „ 
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Theſe are ſome of the 8 which are moſt eaſi- 
ly expreſſed; many others occur, which are leſs abvi- 


ous, but as they cannot be deſcribed in particular rules, 


their expreſſion is , beſt explaiued by examples, and 
muſt be acquired by experience. 
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| ALGEBRAIGALLY. 
2 1 I. When a quantity ſtands alone 
pon one ſide of an equation, the quantities on the 
other fide are ſaid to be a value of it. Thus in the 


— x 2 60 — J, x "ſtands alone on one fide, and 


1 1 954 is a value of it. 
* 


911. When an n unknown quantity is 1 N to ſtand alone 
on one fide of an equation, and there are only known 
quantities on the other, that equation is ſaid to be re- 
ſfolved; and the value of the unknown quantity is called 

* a root of the equation. Thus the ae * 20 is re- 
ſolved, and 20 is its root. | 
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II. If there are ſone 
equations, as A, B, wy * 
E, F, containing the ſame On 
value of the unknown 8 + 20008 3x 
quantity x, it is manifeſt, O Sx+3x=360—30 


A 55 
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that the value is immedi D _ ITXF IIS 
E 
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ately. and evidently, with- 
out any reaſoning, per- 
ceived in the equation F, 
i dee P9EES 
E, , B, A, which „ 22816 
gradually require a re. 7 3 
ſoning more and more „ oy. 
complicated, ſo that it H . 
would be very difficult 1 T7 
to detect that value in the 1 88 14 
„ IT © © 
culty increaſes as the num. ]ðͥ— „ 
ber of the unknown quan- „ 
tities and of the equations is greater, as may be ſeen 
in the equations & and H, in which x and y have the 
fame value expreſſed by the equations I and K: but 
if there may be ſome methods of drawing from the 
equation A the equation F, and from the equations & 
and H the equations I and K, and in general from any 
number of equations ſome others of the ſame form as 
F, I and K, then the values of the unknown quantities 
would be manifeſtly. perceived. The uſe of theſe me- 
thods are what we call here to read aflibmetico-algebrui- 
cally, becauſe we are enabled by them to read the value 
of the unknown quantities, although concealed in very 
Gegen 
The principal object of this Chapter will therefore 
be the reducing final equations and reſolving them. -\' 
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. Reſolution of 2 Fadattoris, containing only 
one unknown Ruantity. | | 
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SIMPLE equations are reſolved by the four funda- 
mental operations already explained, and the applica- 
tion ET them to this purpoſe i contained i in the follow. 


RULE I. % take away tbe fraft ons 3 an egg. 


ne leaſt multiple of all the e reduci 5 each 
. We to its whole. 


7 2 e all the unknown terms to one fide and all the known 
ones to the other, TT the figns of the terms you 
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8 in, multiply the equation, that is, each term of it, ' 


' RULE I. 2 0 Jens all the eas" terms on one 
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| | 55 Example. \ 
1 8x + 30360 — 3x, then Ba $0300: 80. 


RU LE III. To reduce an equation 10 its ſimple er- 5 
prejſon bon, do the SO that the nn 2 — e, * 


Example. | 
If 8x+3x=360 — - 30, then 11330. 


RULE IV. Jo take away the coefficient or he 
of the unknown ey , divide the other LI of the 1 
tion by it. 8 
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If 11330, then * B or #=30, 
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Any. file final equation may be relolved by theſe 


Rules in the following n manner: 


Firſt, Take away the fractions by Rule L Spoon! 
bring all the unknown terms to one and the ſame ſide, viz. 
to that fide, which after reduction will exhibit the un- 
known quantity affirmative, and all the known terms to 
the other by Rule II. Thirdly, reduce the equation 10 
its fimple expreſſion by Rule III. e * . root 4 
the 9 hs Rule IV. 
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SM. — of Simple Equations involving 6 
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: Tbeſe equations may be reſolyed by Ls of the fol. 
lowing Rules. 5 
"RULE I. A wal 0 one of the FOR quantitie 
N be derived from tach of the equations; and theſe two 
values being put equal to each other, a new equation will 
© ariſe, involving only one unknown quantity, and may 
therefore be reſolved ey the preceding e Aae 
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RULE Ht: Mili þ ly the rhe equation by the cooficient 


'of x (or y) in the Lee, equation 3 again, multiply the ſe- 


cond equation by the coefficient of x (or y) in the firft equa- 
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RULE IV. Tate 8, or D for' the ſum or difference 
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Neuer. 1. In any. equation, 1 2 terms 1s being regu- 
2 ere as in t the preceding examples, there are 
y poſitive. roots as there are changes in the'figns 
of the terms from + to —, and fram*— to +; and 
the remaining roots are negative. Thus, in the laſt 
equation & — 2x” — 33x +90 , two Being the changes 
in the figns, two are its poſitive roots, and the third 
remaining is negative. 3 
II. To find the negãtise roots of an equation, both 
the firſt diviſor and the corrections muſt be with the 
 fgn =. Thus, if in the laſt equation you ſuppoſe 
. #=—9, you will find the error — 504, hence the cor- 
POIs —8, et =6,*Sc., and the true root 5-0, 
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AN explanation of che analytical art in order to 
eſtabliſi a general method of reſolving queſtions, is the 

| proper obje& treated of in this Chapter: and becauſe 
ite reſolution of queſtions involves quantities with the 
F fign + or — prefixed to them, which are called affir- 
muatire and negative, it is alſo neceſſary to explain the 
F 1 El 8 „ meaning 
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” DEFINITIONS. 1 „ quantity is a 
175 greater than nothing, and is known by this ſign EE 
a.negative quantity is a quantity leſs than nothing, and 
15 known by this ſign —: thus +23 or, mean that 

quantities 2 Or x, are affirmative ;/ [ but f U Z. 
r, ſignify that the quantities 2, or *, are . 

When quantities are conſidered abſtractedly, then 
and — denote Addition and Subtraction only, and the 
terms poſitive and negative expreſs the ſame ideas. W _ 
that cale a negative quantity by itſelf is unintelligible; | 
9 queſtions, however, there may be an -oppoſition. 38 
and contrariety. in the quantities, ; analogous to that of 
Addition and Subtraction; and the ſigns | and - ma 
very conveniently be uſed to expreis that contrari 3 
in ſuch. caſes, negative. quantities are underſtood to e At 
by themſelves ; and the ſame rules take place in Opera- 
tions into which they enter, as are uſed with e _— 
the negative terms of. abſtract quantities. e +20 

The poſſibility of any quanticy's being 1 6 „ 
thing is to ſome a very great. paradox, if not a doẽwu u- 
gh abſurd + and truly ſo it would be, if we ſhould _ = = 
ſuppole.it_poſhble for à body or ſubſtance to be leſs _ 
* nothing: but * whereby the Uiſeren de- 


. Sees 


— 


F adit 7 . + 85 
5 grees of qualities are » eſtimiated, may 1 eaſily conceived 
to paſs from affirmation through nothing into negation, 
Thus a perſon in his fortunes may be ſaid to be worth 
2000 pounds, or ooo, or nothing, or —1000, or 
—2000 ; in which two laſt caſes he is ſaid to be 1000 
or 2000 Pounds worſe than nothing ; thus a body may 
be ſaid ro have two degrees. of heat, or one degree, or 
no degree, or — one degree, or — two degrees, &c. 
Certain it is, that all coutrary quantities do neceſſarily 
admit of an intermediate ſtate, which alike partakes of 
both extremes, and is beſt repreſented by a cypher or / 
o: andif it is proper to fay that the degrees on either 
fide this common limit are greater than nothing; | do 
not fee why it ſhould not be as proper to ſay on the 
other ſide, that the degrees are leis than nothing, at 
Jeaſt in compariſon to the former. That which moſt 
perpleues narrow minds in this way of thinking is, that 
zn common life moſt quantities loſe their names whey - 
they ceaſe to bei affirmative} and acquire new ones as 
ſoon as they begin to be negative; thus we call negative 
oods, debts; negative gain, loſs ; negative beat, cold; 
gative decent, aſcent, &c. and i in this ſenſe, indeed, 
Sink: not be ſo eaſy to conceise how a' quantity can 
tbe leſs than nothing, that is, how a quantity under 
any\ particular denomination. can be leſs than nothing, 
fo long as it retains" that denomination. But the queſ- 
tion is, whether, of two contrary quantities under two 
wdifterent names, one quantity under one name may not 
. be faid to be leſs than nothing, when compared with 
the other quantity, ' though under a different name; 
whether any degree of cold may not be ſaid to be fur- 
ther from any degree of heat, than luke warmneſs, or no 
heat at all. Difficulties that ariſe from the impoſition 
of ſcanty and limited names upon quantities which. in 
themſelves are actually unlimited, ought to be charged 
upon thoſe names, and not upon the things themſelves. 
When 1 are Wen en e without 
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any regard to the 1 of magnitude, 06 names of 
quantities are as extenſive as the quantities themſelves; 
ſo that all quantities that differ only in degree one 
from another, how contrary ſoever they may be one 
to another, paſs under the ſame name; and affirmative 
and negative quantities are only diſtinguiſhed by their 
ſigns, and not by their names, the ſame number or 
letter repreſenting both: theſe ſigns therefore in mathe- 
matical language carry the ſame diſtinction along with 
them, as do particles and ;adjeRtives' ſometimes in com- 
mon language, as in the words convenient and incon- 
venient, happy and unhappy, good health and 12 
a healrh, &c. r bal Fas | 
Iheſe affirmative and negative quantities, as they a ar, 
contrary: to one another in their own. natures, ſo like- 
wiſe are they in their effects; a conſideration / hich, "if 
duly attended to, would remove all difficulties Concerg- 
ing the ſigns of quantities ariſing from Addition, 855. | 
traction, Multiplication, Divifion, &c; for the refult of 15 
working by affitmative quantities i in all theſe 1 | 
is knowu; und therefore like operations in negative 
quantities. may be known by INTE - contraries. 7 7 
Note. The ſign of a negative quantity is never omit- 
ted, nor the ſign of an affirmative one, except when 
ſuch an affirmative quantity f confidered by iiſelf, or 
happens to be the firſt in a ſeries of quantities ſucceed- 
ing one another: thus ve do; not often; mention the 
quantity +2, or +x, but the quantity 2, or & nor 
the ſeries 2 34 5, TX 476 3, &c. but the | 
ns. Serie Mt 6 73 Ac. COTIE 
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ip ET. OY of Like ie concerning N 
tation Fg tion, Reſolution, Anſewer,. and Verification. 
A dini. ; Conception of the nature of the queſtion, 
and of he e of the ſeyeral quantities to which it 


refers, wil 

idg i it, pick in effect may be co ed only as a tranſ 
Jation' from common language into that of Analyſis. 
But, in order to evable my young ſcholar to find out 


ö the bieten required, I ſhall give ſome. Rules which 
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generally lead to the Proper. method of ſtat. 


will eably lead to the proper method of ſtating a 1 5 


RULES. L If ny eſter} e aide were db 


one letter, the leaſt of them muſt be repreſented arbitra- 
rih by fome letter of the alphabet, and the e reſt receive 
- many conditions of the "queſtion, er- 

preſſing their relation to. as e haſt . "TY 0 
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vi U. If — are any {ator of the ks quan- 3 4 
Uty, it ought to be 'marked with a letter and a numeral _ | 
 weffcient expreſſi he Fa the leaſt multiple of all the denoming« _ 


karg. Thus the 


aclions are 8 and or 57 on ol 


iI. Ir is ure to ae ** DE not © le 1 OO 


the quantities ſought, but alfo ever) unknown quantiry 


of the queſtion, in order to get thic 


eee Which 


are neceſſary to its ſolution. (See Chap. V. Guell. : 5g 
VI. VIL. IN. x. XI. XIE. XIII, XIV. XV. XX. l. 
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te unknoren f amtities themſelyes, but ſome other gan 
from which * may be eaſily $4678 (See C ap. V. 


Iv. nee i 1 erben 10 e Fi 1 = 8 Eh I 


Queſt. XVIII. XIX. XX. Kt XXIV. and a Chap. VI = 
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bn e . Equation. 


The word Equation is cen berk in a ſenſe different W _ 


from the common, and ſignifies the method of drawing 
out from a geting. the equatigns e to, ty a 
hon. > [ROD 25 e 
| . 01 ee 5 1755 3 

RU L „ After 1 12 given to the 1 5 
ins the' proper names, work them according" to the na- 
ture of the queſtion, in the ame manner gs you" worked 3 
1 | bets in 1 Aritheticat” Language; on 4 with 1 


1 15 ) oP * 1 


* 
1 2 
19 


"this di erence, that there: ou "really. 0 | 1 
falſe numbers all the operations required by the conditions 


CA the queſtion, but here you muſt only mark. with the re. 


quiftie ns theſe. 7. rations which cannot be per formed 
on the letters. Evety reſult compared with the like re. 
ul given in the queſtion will afford. an Equation. (See 
Ga I. II. &c. XI. XII. &c. of Chap. IR 


II. Every condition "OY is not nd uſe of i in por 2 
5 tation, if tranſlated from the common language into that of 


our. analyſis, will furniſh an equation. (See Cha Pp. V. 
172 0 XVI. XVII. and XX. in the {Norey. 5 80 | 


III. F one ad the bene unknown. quantity 1 may: vhs Bp er- 


et by two different ways of notation, for inſtance, ar. 


_ © bttrarily and by means of. a: condition; Theſe. two expreſſi 

ons connetted by the jign of equality will. give an equation, 

(See Chapter V. Queſt. II. V. _ VI. and be. Ml 
Va I. II. III. and IV.) ny 


* Not.” The 19455 K muſt be very. WAP SV A to ke: no 
af of the ſame condition twice, 'except in company 
With others that have not been conſidered. (See ar 

Ys _ XXII.) 
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e eee the tg final equation 
and Flons them. 
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RULES. I. When 8 is 1 one 1 ee 


10 be found, the final equation is. deduced. 5 5 the prece · 


ing method. of drawing out from 4 queſtion the ruations 
alan 6 Putin, | UI. Equation.) 3 {YE A. 5 
1 When 


* 1 - 3 
nn 
+ a - pots * 
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l. Whew RE an Be ors quantities #0 

7 and all the equations are ſimple, the final equa- 
tion is . the N 9 
ba} III. | BY & 


II. When there are 200 07. mare KIT WIR ese 10 
1 found, and the equations of a fuperior order, every power 
of the unknown quantity to be exterminated,. muſt be con- 
dered as an un nun quantity by itfelf, and then the final 
equation is dedured by the fame rules belonging to the find- 
ing of ſim mple final 1 0 gin: Chap. VI. "0-7 VI. 
ang VII. 
Iv. When 5 1 I equations « are wy 1 We are re- 
falued as ſimple equations containing ws: Hh one eee 
* (Chap. l. Sect. I.) | | 


V. Laſtly, how the final 1 are 1 a ſuperior » 
order, they are reſolved by the ee bin! in pgs * 


tun of e 10 


ene 1 10 deducting Gaal F bend hi? equa- 
Gens containing two or more unknown quantities, no 
„ r muſt be left out of the account. 


W's The nie attivanded in the rd Rule - will be 
e explained in the Algebraical Language. 5 
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TY The 1 TO BEV not. only the pa on th 
5 quantity but alſo how many different values 
iven to it, and what are poſſible, what impoſ- - 
il,» what 2 what uſeleſs, &c. . 
11 | RULES, 


RULES. x. The 1 of 4 foal equation gives 

the: different values" of "the: unknown quantity contained 
therein; and then by: ſubſtitution the values of | the other 
unknown quantities are determined. (See _ III. Sed 
I. and Chap. V. Sect. II. and III.) 


* HN Any: equation admits of as many Wines or has 
a many roots as there are units in the-exponent of its 
order. Thus, a fimple equation has only one root, a 
quadratic equation two, a cubic thtee, a biquadratic 
four, and ſo on, an equation of the 5th, th, Ke. c or- 
der has five, ſix, '&c. roots. ONCE eee ee e e 


III. Aroot is af ble and expreſſible, a. its oaks 
maybe. exatily obtained. Thus, the roots of the qua- 
dratie equation'\xx+4x=96 are poſſible and expreſſible, 


becauſe they are x=8 and x= 12. (See Chap. III. 
8 II. a the ſus roots.) 


1 . : 18 772 


IV. * raot 1s poſi ble. and inexpreſſible b fs wr 


can be only obtained by approximation, but to any degree 
of eractueſi required. Thus, the roots of the quadratic 
equation ax —4x= . are poſſible but inexpreſſible, 


becauſe they can be only obtained by approximation, 


- which carried, for inſtance, to three. decimal places, 


gives x = 3.732 and x=0.268, whence ariſes the very 


mall error - o. o00 176, becauſe: ſubſtituting for * 


each of theſe roots, the given equatiom becomes, in 
both the caſes, xx = 4x==— 1.000176= = 1 very nearly. 


(See Chap. III. Sect. II. of the incommenturate roots, 
and Chap. 195 e VI.). 


V. A root becomes impoſſible when it cannot be expreſſ: 5d 


ren exatHy of by dpprovimation.) TB us the roots of the 
quadratic'equation x Ar = 6 are im potlible; Vebzuſe 


their | value is * a, w ich is gerber e cxalt 91 
21 | f A 435 «216 


F — 18 * 9 7 1 
1 f 1 
E Ws _— 


6 233 42 1 
ble to be carried to any other approximate degree 
of exadtneſs. (See Chap. III. Sect. II. of the Incom- 
menfurate Roots, and Chap. VI. n V. VI. 1.29 
VII.) | l 


VI. E very root is uſeful when it gives a juſt ſolution of 
the queſtion, that is, when the aſſumed value of each un- 
hnown quantity, and therefore the ſolution itſelf, have 
their proper meaning, as may appear from conſidering 
the conditions of the queſtion. 7 255 . e 


VII. A root 3s tele when it gives no" juſt. b * 
the queſtion, that is, when the aſſumed value of any un- 
known quantity, and therefore the anfewer tfelf Bas no 
proper meaning, as will appear by conſulting the eondi- 
tions of the aa (Ive vom VI. N E II. III. | 
The 1 d ee 13 bo. 


„r le Ol Bt, 


Nies. 1 War root; Totes pollible or ng 
expreſſible or inexpreſſible, uſeful or uſeleſs, gives an 
auſwer to the queſtion, becauſe its value being inſerted 
would anſwer the conditions, that is, would correſpond 
to the original equations, by which theſe conditions 
were expreſſed. This truth will be generally demon- 
ſtrated in the Algebraical E BB Chap. VI. 
and VII.) 

II. Any queſtion admits of as many Way anſwers ; as 
there are different uſeful values of the unknown. quanti- 
lies. ö (See Chap. VI. Queſt, VI. and 1 II.) ; 

Il. The nſeful values of the unknown « Aagtice are 
determined from the nature of the things repreſented by 
thew, and from the conditions of the Ae e 
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"Ip The thipotttye Flue of the 0 quantities, 


a other. properties of rhe roots of equations, will be 
5 and demonſtrated in the — a 
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Terificatio is 2 demonſtration of this: besen aue, 


- RULE: Ufter having aue 55 the anſuber the 
numer Jought, 'avork them according to the conditions - of 

othe queſtion, and if the refults pive ub error, yh 0 
15 9 5 _ wot fg 0 dee, DEL 


Fi 


© Notes." 1 To the following determingds ae 
put down the anſwer immediately after the queſtion, 
and. then its ſolution or the method of der it; be- 

cauſe this way of putting down the anſwer. firſt, will not 
, only ſerve to Arat the following ſolution, but may 
-2Ifo ſer ve to fix the queſtion more firmly in the minds 
of young beginners, who are too apt to ne glect it, and 
to ſubſtitute chimerical notions of le = that are 
not to be juſtified, either from the ons of the 
” queſtion, or common ſenſe. 


ens] | After the learger has rus over ſome of theſe 1 

tions, and has got a olerable inſight into the method of 
"their ſolutions, | it will be very proper for him to begin 
again, and to attempt the folution of every queſtion 
_ himſelf, and not to haye recourſe to the, ſolutions here 
given, but in caſes of abſolute. neceſſity: but after the 
work is over, he may then compare his Wn ſolution 
with that which is 1 given, and way alter or re. 
form it as 5 he thinks fit, a 
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SIMPL1 


FROM the reſolution of equations we obtain the 

- reſolution of a variety of uſeful problems, both in pure 

mathematics and 7 5 .* allo in the practical a 

founded upon theſe 1ciences. In this place, we con 

der the application of it to thoſe queſtions where the 

quantities are enpreſſed by numberi, and tleir \magnt- 
tude alone 1 18 to be conſidered ed, TIC Py Tas 9144 aA 194 


„% 163k 0 HO GPG {555 56 1440.28 GET SS HT 
: a A 5 
M e 
% ⁵⁰ T ĩ TOME 
8 e 5 IS oc 8 e © 1 6 
' QUESTIONS INVOLVING . ONLY: ON E. 
UNKNOWN QUANTITY. 
ED 3 J e e 
ES JONI. A ſchool maſten being asked „ 
many ſcholars he had, ſaid, If I had as many, half as 
many, and one quarter as many more, I ſhould have 88. 
News by I 
The ſcholars are 32, becauſe 32 +32+% * 4 
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"4 ae the ber of Tcholars be x or . to avoid the 
fraftions #F = _ Fit caſe. 
*+x+ 7 74 —=88 
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ee, ne has fix fon! ** whereof | ptyear 
older than his next younger: brother, and:theoeldeſt is 
three times as old as the youngeſt zu hat are their levera] 


ages ? 


1 1 Afar. 3353 


Their ſeveral ages are 30, 26, 22, 18, 14, and 10. 
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A muſt have 60, B 66, | a 
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Que /. IV. A trader | annum for the 

nces of his family, and av early that part 
of bis ſtock which is not 16 Expetided, by a third part 
of it z at the end of three years his original ſtock was 


doubled: what had he at 
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Que. V. A gentleman 
ſome poor people, found h 


ive 5s. to each; therefore 
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nds he has 5s. left, To 
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| "00 Ml. ond cones fats out from a certain place, 
and travels at the te of 7 mpiles in 5 hours, and 8 
hours after anpther- from the ſame place, and 
travels the ſame roaq at the rate of 5 miles in 3 hours: 


I demand bow lang,, and how. far, the firſt muſt travel 
before he Meet thedecond'?l. 
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ee rz 32,5 Au. . 
| The firſt nätene "zo hours, the ſecond 42, ad the 
miles travelled: IF With afe 70. For 5: 7 :: 50:70, 
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1 Queſt. vn,” There! is 4 certain un Ad er Seni 
of two parts, whereof the upper part is to the Io wet 1 0 
5to 7; and moreover, 9 times the upper part with 1. 
times the lower is equal to 11 times the whole rod * ö 
36 inches over: 1 demand the length of the two parts. 

| Rs 4 a4 & Mo de Song 957 7: 
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"The upper part is 45 inches, and the lower 633 for 
46:63 : 5: 7, and 9 * 45 f 13 x 6311 x 108+36, 
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Quel. VIII. 3 1 $: horſes, A 


2d B, with the trappings, which coſt 100. now, if 
| . the trappings be laid on orſe 7 they made the horſes 
+= COS value; but if laid on the . B, they made 


Lim 2 double the value of A: how much did the "7 | 
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the horſes A and B are ey 
and. e en ad, en 
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2 x Two OW" By vy 154 B were Ui 25 
their ages; ſays A to B, ſeven years ago I was ju 3 
times as old as you were, and 7 years hence I ſhall be 


MEN "Ree . as —_ ak me ; 1 demand thetr TR 


'Ais 23 years old, a B 213 for 1 7 years be · 


fore A's age would be 42, and B's 14, it would be con- 


ſequently 42 = 3 x 14 ; and fince 7 years after A's age 


would be 56, and * 298 it alſo be 56=2 x 28. 
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3 +14 and #+14 will eee reſpeainely their 
ages 7 years hence, 


AWE 3*+14=2 tes. das 
Hence 3*+7=49, A's preſent ; age. Oe 5 „ 
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Sue. . One iis: a as — of rods up- 

right in a ſtraigbt line, at equal diſtances one from 
another, the vacancies being nd more than ſufficieng. to 
contain two rods apiece , but finding that by this means 
his line would not reach above 125 inches, he extended 
it to 208 inches by opening the vacancies juſt as wide 
_ as before; what was the number of. rods? 


The ht of rods were 84. and conſequently . the 
number of intervals 83; for if 2 rods admit of but * 


interval, 3 rods of 2, * 84 rods will admit of 83 m- 
tervals; which intervals, if they were to be filled, 
would take up 83 x 2, or 166 rods; therefore, if the 
ok line had been full, it would have taken up 84 +166, _ 
-% 1 .rods ; again, the number of rods uffeient ta, 

e vacancies of the ſecond line was 8g & 4, or 332; 
e if the ſecond line had been or it would 


7 


00 = „ag 11 NN 
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anſwer be juſt, the lengths of theſe two lines ought to 
have the ſame proportion to one another, as have the 
numbers of rods they would have taken up had they 
been full, and fo we {hall fond them ; 3 for 12 25 inches 
arg go 208 inches, as 125 * 2 to 208 x 2, that is, as 250 
ros to _ W was to be demonſtratec. 
1 i 2 112 E TEL M bes 81 * 
Let he number of rods be x ; then Cie 
The number of intervals will be r 1x 
The number of Fair firſt, line, if, filled, prould | 
take up 323 
The number af rods | in the ſecond line, if filled, would 
take up 5x — 4+ 
Therefore the lines being as the numbers 125 and 
208, we have 36 2: 5 4: 125: 208. 


Hence 5 * 125 20 
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ſeparately the conſtituent parts of every ſolution, which 
ate Notation, Equation, Reſolution, Anſwer, and Ve- 
| 1 order to give a clear ew of. the 0 5 
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cular FRIED Fow bas nem yanoy ama7 MX Mon2 
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"Queſt Xl. Ove exchanges-6 French. common 2 
French. dollars for 45 ſhillidgs; and at another E 
Tube and 5 dollars. of che ſame coig for 5 mill ods 
i t e eee crown and of a dolla 
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ey 120 Solution. * gamvoy bas geen 
Notation. Let the value of A crown be x, and of a 
dollar be y. wy 


r weine of 6 crowns will be Gy, and of:4::dollars 


& nathovy 
"The Wige of 2 crowns ville: 98, and of N 
9 £15 * 
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$103 71 1 1 2? (9+ 985 b the eee. 
Keel ution. 8 HR n N n * SAR Bs 5 
FS Can 37 or 2s ft and Sers. 

ee ee ieee, 


„ h# 


Hence 6x 4 1 . 7 =457 and. 8 
E 1 = 2. 
6425 t ip=he au! 
ee 27 bfi c 2238 doch an 104 Wy. 4 rr. 
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The value of 6 crowns is 36 6 and of 9 is 349 
The value 1 2 ee is 8 6 and of 5 is 21 * 
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Sur. x. Mr en end ee 105 


5 honing of 37 crowns to pay for a feaſt, and theſe were 
their conditions; that every young man ſhould pay 

erouns and every young woman 2: now, if there h: 
been as many young men as young women, and as many 


young women as ydung men, the reckoning would have 


come to 4 crowns leſs than it did: how many young 


men and young women were Joes d 


Is "Y 3 — 1 a 3 4 is, 
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9 8 . Th ll. 
218 een Let the young men be — young 


women y. | 
. have been are the iſt caſe 
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. The young men would have paid 27 cr. 
1 J r. in cke 2d. 

The women would have pe 10 cr. in the xft caſe, and 
18 in the ad. 8 8. 
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Fuel. XIII. O lays © out 2 \ trillings and 6 pence 
in apples and pears, buying his apples at 4 a penny, 
and his pears 5 a penny; and afterwards - accommodates 
xc neighbours with half his apples and one-third of his 
or 13 pence, which was the price he bought 
| them : 2 1 demand how, many be at 1 d 5 


| Soluthin, e 4 165 
: ' Notation. © Suppoſe he bought 82 apples and 1 15 
"The price of the apples, 2x; 5 4 27 1 23 S .: : 25. 


The price of che POS, V3 for 5 1 I 22 1 oY : Iſo). 


c » F 7- * i 1 4 a _— 14 ul. 4 


Equation. of 
2 ＋3y S god. or ”+ 28= 2 30 by EI iſt tondlcon.. 1 5 4 
1 ＋ y= 134. or =13 by the 2d conditio. 


| Reſolution. : y=30—28=30- "=> and * =13 WP 
213 42 9. ; | e e 

Anſwer. He bought 8 x 9 or 72 apples, « and I 5 * 4 
or 1 25 3 | | Ole | 5 
The price of the e is 189. * I of it 
e N the pears: is rad. and + Sf i 4d. 
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| Qu. XIV. 1 jock bas's ks A and B, whoſe 
values are ſought. He has alſo two ſaddles, one valued 
at 121. the other at 21. now if he ſets the better ſaddle 
upon A, and the worſe upon B, A will then be worth 4 
twice as much as B; but on the other hand, if he ſees 
the better ſaddle upon B, and the worſe upon A, B will 4 
then be worth 3 times as much as A. I demand the 
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& xo ng Suppoſe * and „b. . briees of the 
horſes & and B: 7 15 * A Ha 75 #24 
The price of A with the better bade i is x + TH with 
the' worſe x+2: I 11511 „ 
The price edi e v würde fiddle is v, wi ith 
the better y +12. « 17 
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Verification. The ptice of A:wach- the bent faddl 
is 16. with the eee 1 ys 

The. price of B Ms worſe ſaddle is 8, with th 
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. xv. A certain company at a hb found, 


 Fhen they came to pay their reckoning, tat if they 


had been 3 more in company to the fame reckoning, 5 


they might have paid one ſhilling apiece leſs than they 
did; and that, had they been 2 fewer in company, 
they muſt have paid one ſhilling apiece more than they 
did: I demand the number of e xg their 
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Solution." 


Notation. L 50 number of p be x, and 
what every one aGually paid be J. Therefore their 
whole reckoning muſt have been xy. Now, | 
in the 1ſt ſuppoſmion their number would be »+ 3 
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eie total reckoning 25 ＋ 3 3. 
In the 2d PEN re their number would be & 2 
„ 13 ole 8 particular reckoning 1471 
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Hence 22 2 5 W nl hd = RM . 


Anſwer. The number of perſons were 12, what eve - 
ry one ie paid 5, and the whole reckoning 60. 


Verification. 13 8 9 
In the iſt caſe we have TET * 35 I rig 4 60. 
In the 2d caſe we have 12 2 x 5 TI 10 x 6 60. 5 
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S2. VII. Three ee met at an zun, and 
found the ſum of their gains 780%. if you add the gain 
of the 1ſt and 2d, and from the ſum ſubtract the gain of 


the zu, there remains the gain of the 1ſt +82 ; but if | 


you add the gains of the 2d and 3d, and from the ſum 
ſubtract the gain of the 1ſt, there remains 9 1555 of 
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11 3225 Fr 3 Be FEY $i Bod KLE - Ws 67 # 


Mete. The "ne 5 a ſum of { money, ah C OR 
| is 121. 84. 5s 7 n ä 


i . f | 
5 4 7 a L x4 * & 4 0 A 
i : TOT 3 [it V it 
; ' | „ 1 


5 Abe the 1 5 SA x1 2 3 . 8 
The ſum required is 20 +y in ſhillings. © fs 
Its reverſe 1 * A2⁊oych *in ſhillingns. 


* Therefore 2 2 ee or 20 +y=g09 +2 2. 


5 e en g 


Whence 8 or 6x=1 35 and, x=2 +=. Rela l 


1 
n ” will be 1 ens 4; e | 
rf 468 24 s Fn Diners. 1 l 
\ Anz 105 5 RY hate in ni. is Hoi 42 7 0 | 
7X13, 20, 39, 3 FA, wary D t 
JJ .-: j- noon. WY i 
8 the nature of this 3 13 and 6 are the 
mM two numbers that can give the proper anſwer, viz. 
, Gs. for its reverſe 6/. 13s: is juſt its half, 
The ratio of x and y is expreſſed in the loweſt inte- 
gral terms by 13 and 6; any other expreſſion! of it, 
as the next greater 26 and 12, will not ſatisfy the 
ws as 12/, 26s. is not a proper notation ay mo- 
* in * and. fl. als e 
Null. 


o 5 57 x : 3 1 4 * 
8 £20122 " + 7 


Quef, VI. Two country women have. together too. 
eggs, one ſays to the other, when I number my eggs 
eight by eight-T find a remainder of 7; I find the fame 
remainder, anſwers the other, if I number my own ten 
by ten. "IR 1 is, how * 355 eggs has each * 


em?) "HOI 
4 7 . 3 Ay ; FRI 
r „ OE HY oe 1s — W457 + 
E . EY - + 4 S RY $4 A | x E * e * + = EF, Fe. 5 7 5 8 
* x 1 "Me q 
#: 


Solution. 5 


Becauſe the oxalic of the eggs of . belt country 
woman, being divided by 8, gives a remainder of 7, 
and the nuniber of the eggs 65 the other, being divided 
by 10, gives the ſame remainder, the firſt number may 
be expreſſed by N 15 pg _— by i 


Therefore, 121 11 0 I £ $ Me; 77 15 - 
* „ 137 . | £0348 #1 
arc 19 41455 e 2 55 14 74285 —_— 


N Ve 3 4A, hen 9=3 = = 4A; and x= 7 172. 


i 5 
Az I o, 15 22, &c. in 2 „ 
0 * 4 t 1 85 Y WL „ 


| 6247 = 103, 63, 12 175, Sc. St al at — 40 
10 +7 = = 3» 37, 77, 11), &c. | + 40 


From this ſeries it is viſible that there are only the 
two following anſwers to our queſtion, becauſe there 
are no negative eggs. 

21ſt, The 1ſt 1 woman bas 63 eggs, the 2d 37. 
44. —— = ee, , * 


Queſt. VII. 1 deſire to know how many ladies and 
gentlemen may be at a ball, if the product of their 
numbers muſt be equal to ten times the excels of the 
number of . above that of gentlemen. i 


7 
* 


Pp FE. | Solution. 


(99) 


eee, 


” 4 93 


1 0 
Hence © © —10 > and y=10- A. 


N N | 35 
As; 1, a, 4, 55 10, 20, | 2275 S0, 100. 709 
4 9o, 40, 185 Io, iO, ee 5. Sl 
, 8, 6, 5, o, 0 45 1 90. 1 
Becauſe the value ofithe arbitrary quantity Ac ought 
to be a diviſor of 100 and leſs than 10, there are only 
the four following anſwers. 
1ſt. The number of | the ladies: 90, of the Sentlem. 
d. e thn 2 eee 20 vill) 8. 


% 1 4 


* ; K 
[73 5 ih 1 


= LL Wo PIs Bop fe 1 Far 8 955 7 Ie 
—Bw in air i Bet 5 


We This e bebe 8 to he 20 or- 
fr, but 1 put it here, ab ealy Cogn to De Te: 


1 fig 3 


8 


of 9 70 1 ; 
: : 7 n : . 
8 a OS by er ! 
3 E W% 8 


eie 


1 TE 


: See, 


4 Jing , y, . z, Lag the numbers af 7 men, women, 
Wy children, Then r ſhillings into pence, wc 


fi 
f Ti 


F IT, 


* ä þ 
F 
. 


my 
F 
K 8 
. | 2 * . a : 
/ : A — F bo #3 ; l 
x N 


N umber of perſons e 


de y=60= 34 155 and 2 =20 es 147 40% 
3 . <7 . „ 
18955 ha 1 4, 3. Lay , Sec. 55 
45, Ed 2S o, 2, Re Sag 
ns = = WW; —12, 2,16, 30, Wes! 414 


Becauſe perſons cannot be either negative, or no- 
thing, the only aner Is; FS. ANG” 1 5 women, ad 
Mildren. * )) . 


: 1 : 2 
** * ” i Se 0 >. G 0 . 8 * 
4 


Queſt IX. Suppoſe one wild buy 40 birds; 5 | 
dfting of partridges, larks, and raping for 98d. paying 
34. a piece for the partridges, a half-penny a piece for 
the larks, and 4d. a Pres for the quails/' N queſtion 
Is how e te: mu FE of 59 Tore?? un 


„ * TP 3 e — 
85 5 3 1 5 
f 5 1 #3 


So. J 8 * 5 
* 7. * L oy 


Let x, 55 and 535 be the numbers of the partridges, L 
larks, and quails. 1 | 


"Þ he 8 cxpence 324 raus 98 


9 


Get +a % e 


— — 


; FA 2 * 5 : 5 
£ * A * 8 5 3 
[4 g E 
F * 2 o 4 
4 EE: . + 7. 236 *. 8 
4 > 8 - L ＋ * 1 2 
1 * 1 o 
* - . 4: 


555 5 295 5 
put ass then x 3 


e OS I eee . 


e — 


Again, 1 —A =2B, and A 1 — 2B. 4 TOYS 
A Therefore 92 = AT BZSZ BEA. 
__#=31-2+A=34- 7B. | | 
1 =40 — 2 — W 2B. 


B 1, 5 3. As - b.. 1 
me 26% . „277 20, 13. 6, —I, & c. . 
2 = , 35 8, 13. 18, 23, z; 


1 you find the following Kaese nel - 
1ſt. 27 partridges, 10 . 3 quails. 2 nii 


: 2d. 20 „ - I2 ; _, | TR” 2 Te | 


34. 1 "i - 
We. 6 4 TE 16 San! 23. - 5 


Quel 5 . 5 boa a Ain. ane e comet 


in a certain year of the Chriſtian æra, in which the 


number of the ſolar cycle was g, of the lunar cycle alſo 


9, and of the Roman 1 3. Which was that 


Note. The ſolar cycle i is a revolution of 28 years. Lk. 
The lunar | | 5 0 
The Roman Indiftion- 1 $107: 211" 
The Julian period 79 80 


© This period ariſes from the product of the other three 
ee viz. from 28 19 x 13, and it is ſuppoſed to 


0 begin 4713 years before our Chriſtian Era, which there- 
fore has its beginning in the Julian year 4714. Joſeph 


Julius Scaliger was the author of this account, which is 
preferable to that of Dionyſius, this being only of. 532 
years, arifing from the product of 28 multiplied into 


19, and therefore a I a leſs number of 
events in ĩts duration. 


4 
SS 


mm, . Solution 


10, 12, 14, FO. 18, &c. . +2 


85 : oy 7 8 : 5 x ; 5 1 
* 3 Sola „„ N | 
5 b 1 ws ER TS 4. „ #3 | * 1-4 wh 8 


Let æ be che year of Chriſt required, 2.14763 wilt 4 
be the Julian year, which, becauſe it ought to contain 
the ſolar cycle a certain number of times (ſuppoſe a) 
and years more, the lunar cycle another certain num 
ber of times (ſuppoſe h) and alſo 9 years more, and the 
Roman Indiction another certain number of times (ſuppoſe 
ys and 2 Pane more, will 1 the e, ac L, 


on. =b+ 555 and Enke 113. fe 
118 1 8 and 155 = ig. 1 
Hence „ or b 2 275 | DM Re 
Suppoſe. 2 93 hs a=i9A, 


and 228 „19A 9-475 „% kl, 
Therefore 157 1 2 e. 


. f 
but 1A+6=15B; hence EY. NE — py 
7 
Again, B- 6 2 Cor B=7C+6. Therefore 
A=415C+ 12, #=286-x 19A +9-4713= NN 17686 | 
CSO gives x=1680 for the Four ee 


1 


. 18 other 1 of C would give "feats * 
number of years, that is not yet paſſed in our 1 jp and N 
therefore it cannot belong to the preſent welten. = 


3 
i * ? - 
: * * * 5 N . 5 ” 
« = L 
* 0 
ow f«; % Pl 9 EE 4 = od * 
3 es . 5 1 Ae 3 7 * 
8 , . 
* j * 1 * 
Hf 0 — 
8 4 5 
? 1 


e II. A rover ber be d Bs. at 105. 4 
fi per Ib. and he propoſes to make a mixture of old. of 
the whole to ſell it at 125. er. ts . e of; 
mags en he . x Gi „ nh 


Fo. l ; | x 
; „ 
* 2 P 1 * 
i BE: Solution. 


vet 25 Wy 0 2 4 che genden dane of tho 
three forts of tea reſpectively. Then we ſhall _ the 
following equations: | 


— 8 Y — 5 : 
* * 2 * W "RE: 15 l 's a 
"FF mw TOR * * * a 9 9 * 12 wa 9 
2 2. n 0 $25 vp ; 
7 2 N ; 5 > 2 
v * * of E 
” 1 * 


+ oY 2220 : 5 5 3 
A 80 27 


| 12 ee (=20lb. x. 126.) 
; Ty | 
4x+ 49+ 4z= 86 
ft... OT, 
Hence e 32 and r 20 4 10. 
Due, 1 
0, 11, ia, x3, 14, af - 1 
ö * 10, 7. 4, 8 &c. 5 + "3 
==. 0s 2» 4x 6, 8, Ke. 14 
| The mixture may be made only in three manners, Viz. 
rin. ab. at 85. 7lb. ar 105. 1b. at 14. 
1 ) ĩᷣͤ 1 of alin | 


3d. 61b. rw 13b. 


Bites Smet queſtions as theſe are generally. reſted 
wy's the Rule of IG 8 


g L , 2 , 'F ; 
Y Y 
: PEAS. 2 . 
8 4 a0 2 * * 1 
* ** 7 3 2 
. | 9: 6 
7 s - L 3 


* N 1 234 4 4 5 x 22 , ; : b 
5 y * * 7 5 4 N 2 : q 


Aus. XII. How can I pay 19 livres: with half. 
crowns, ſhillings, and fix-pences, ſuppoſing 1 1 livre 
worth. TTW og ot 9 N 


Solution, © 
'Let X, y, and x, be the number of pieces. rom 
lean. Reducing each money into pene 
equation is er Te eg 
Ll, 2 DO a. 


: 3's * 4+ ws 2 ; 
, * hs 1 1 * Is ** : * 4 * \ . Fey 


„ * * BIN YI RS rod 


| Whenee i it 8 © han the queſtion is :mpoſtible,. 
ionary-quantities, which cannot 


away. e II. ie che Ru 


z ; * T x 
Ny „ S be . 1 S 6 & beer 
io rey * 17 3 1 Jo» i 147 335 . BET 73 5 * #5 $ Hh? 
2 * 3 % 2 5 E* e N n 57 * 38 1 


8 VVV 12 27 „ 9 : 
£ G4 K. 5 n « 1 2 i ha# „ * 3 ' * . . e #644 Py. ID” 
R 


Ke % % N 


- 2 : : 
b — 5 Ka \ 2 7 7 4 
„ „ * * 1 * 271 71 e [+ 3 N. 124 Tom; $4.4 * * [the 
Hd LO i Wal £0 e e een , HOI 
5 1 6 3 


5 
6 4 o&# * 3 * 3 7 
_ " * 8 g 1 . 7 4 1 * + is oo ah - 9 LG "4 1 *. #- kx ” | 

1 ö - . 4 5 n * : N . n FE 4 T5 4 — 5 5 
4 72 11 810 129i 25 1% 4 E, | « 


| if * 7 / 7% is # 5 A 13 = 1 1 3 + $ 4. 7 Eh 1 
35 5 1 220 444 $7 214 1 $ £ 2 2 


Ann 4 * 2 
D 


T7 7 4 + : DE , : : : 
T4 VP , 1 5 MEL EBIT f ( 
8 * 5 q 1 4 5 F 5 1 * 2 1 £4. „0 155 * 2 . 2 5 ba 


3 ö © 1 ; R : 
T- : 24 2 * 4 1 1 98 3 2; #4 Hs S & wy |; Tag % f 
„ pi. N 9 A * 7 1 LH 28 1 it food 4 k 3 * 
TH TED BELGOSEELSS! £41 „ „ IS 2 n 1 . 4 4 
* - * ö 4 # * . 
. 5 9 — 55 5 7 1 * , 2 Wis 9 * 2 
25 wars e eee * 3-5 1 1 ien 
Fs #64 OE. ©4 za * V3 2% *%"% K 5/& = 1 3 * * K N F 5 


. 0 A. ; 7 . # 4 | 5 7 * 
Ys rr ͤ lh] rg Þ ; „ „„ 


Y > .. N n * ORE NES P2; SS \ \ OE 
a 3 4 8) 4 * 444 + » d& 2 8 * * . ; * Not * " # K&S ft . ut 3 
K H 
9 * & + . = 
F * 5 EP * # ; & # 5 „ 
. u 4; gt ver aig + * 1 15 1 1 oY A > 
#75 * 2 1 Nin $97 6:40 oy «35S x 5 1 14418 7 9 Fa 8 * ds * ye += 
— N * Ap a ? '2 
* p 8 * ig # 7 e N + IF & _ 
* „ *% 1 ne 4 44 
- 
* * n 4 * = A 1 x 
4 1 8 x a | #\. 1 
++ Ae * * 8 * 2 1 2 9 4 ? 3 C4 F 
: "4p" * 4 £ 4 13 1 S / 
* \ oy) "© 8 5 8 * e 4 3:3 4 A: 3 of # 14 - 25 
9 | 1 ! i 2 1 f 
* 3 4 £ F 6 „ 5 4 : 894 ON . 5 1 
1 2 2 F. # : I#- * 2 2 * nn 8 Ho # * £ 2 
: 7 : II x 3 8 * 1 hk ” A * K 2 
: 4 ; 


: . * 6 4 ” > P 
* / \ | Log 1 A 
: ; 5 "BR , 1 k = 4 . PIEF * 
* bats * 3 * $$: 184 * *Y: 5 N ＋ 3 1 5 / N 1 5 * 4 5 "wy * 4 5 * 
N ; : n |; . g b 1 n „ , 


, * 
9 * 5 1 eee 255 
« 42.6 Ald. EY mw OSTER "4 n r ig is I 1828 * 
C W n 
n G N 
5 e — 6g F L 
£5 7 = $5.0 3 4 


ew). 


CP 
We a. * 31 * Ny 
7 6 * S 4 > af 
3 * 64 * — # Ss * — N . 20 21 1 13 , 828 
* : 
5 %Þ 
F 
: - 1 1 * * 1 4 ts 
Fy i 5 7 . as 7 2. 
S#+.7 3 £& 


A \PROMISCUOUS COLLECTION. 
or QUESTIONS. 


NE NT —„- 4 n 


I. Doren, Van of the uf pere 7 
ani 2 ie af; T1693 OS 3 DING OTF 
0. A Man alien, a certain number of crowns} ſaid: 
. 2, and Tof hem. and 4 more, were added toge- 
ther, "then ſubtracted + of them from the'ſumy' they 
would make 57 crowns, I demand how many he had, 

Anſ. 60. 5 
, and G, went together to buy a certain 
quantity of timber worth 364. B had + more than A, 
and C had & more than B. I demand how: much each 
man bought. Anſ. A g/. B Tal. Cigl 
| A man at his death left 26004. and by VY ail 
ordered that his nephew ſhould have 60/. more than 
his couſin, and his brother as much as both his nephew 
and couſin, leſs 100/. I demand what ſum each is to 
| have. Anf. The coulin 64.5/. the nephew 70 90 and 
the brother 12 50ʃ. 
A coal merchant being asked how. many hal. 
June of coals he had ſold, anſwered, if the chaldrons 
were trebled, from the product taking 40 chaldrons, 
and to the remainder adding + of it, I would have 
fold 4000 chaldron. How many did he ſell then? 
Anſ. 11244. 
5. A merchant, to ſet up a 3 "goed 
with à perſon * yell underſtood the bulineſs, 0s 
When 


* A 2 2 
9 f N ot a. * 
214 A 25 19 by ". xr. = ® 
„ 3 0 * ) ͤ EY OTHERS 
72 - MM. q * D 7 - 1 5 
we 2 7 ” 


; ; 15 k ; 100 I 
r . {35 6&8 * * 9 
8 = > = ” 4-4 + 
- 4 * 
£ 1 * 1 r . 

F „ 4 

* 5 28 U 
* | * * 


en that per 
would allow him 30. a day: but, that the ſaid: N 
was to forfeit 105. for each day he ſhoul 


ſon eee panes the 3 be . 1 


not attend. 


At the end of 30 days they ſettled together, and the _ 


merchant gave the other 25/. How many days did that 


perſon attend, and how many days did he not? Aal. ; > 


20 days he attended, and 10 days he did not. 
6. A man asked how many guineas he bad Goat; | 


"oo certain number, multiplied - by: 8, would produce 7 . I 


more than I have; but, if the ſame number be multi- 


pflied by 7 anly, it will makes leſs than I hare. What 0 4 | 


is that number, and how many guineas had * 5 ag 
13 is the number, and 89 are the guineas. 15 
5. One goes with a certain quantity of W About 
him to a tavern, where he borrows as much as he had 
then about him, and out of it all ſpends a ſhilling; 
with the remainder he goes to a ſecond tavern, Where 
be borrows as much as he had left, and therę alſo 
ſpends a ſhilling; and ſo he goes on to à third, and a 


fourth tavern, borrowing and ſpending as before, oe i 


. which he had nothing left. I demand REM much money 
he had at firſt about , 42g Anſ. 1d. 4 iT 


it * A man and his wife and child ps Ma: at 3 F 


an inn. The landlord charged 1d pence for the child. 
He charged for the woman as much as for the child and 
one - third of what he charged for the man; but for the 
man he charged as muchas for the vVoman and child 
together. What did he charge for each? * Ap 3⁰ 
+ the man, and 20 for the Women m hogs 

9. Divide 560 into two ſuch parts, that one + par 
"ey be to the other as gj to 2. Anſ. 400 and 160 

10. A ſtudent coming into a bookſeller? s ſhop; asks > 
the price of his ſtock of books; to which the bookſeller 


replies, I will have four ſhillings a volume for them 5 


one with another; no, replies the ſtudent, I have not 
money enough by 5/. to pay for them at that rate; but 
0 8 Walk let me have. them at 300 115 A. volume, 1 can 


2 


2 
3 


©. 


K 290 * 


dene eee e % Mlb to: pey 
ſha org carriage. What number of volumes had the 
-bookfelter, and how much money had THe el 


Auf. 300 volumes, and 35. 

11. Given the difference of two 8 20; 7 
Uh difference of their ſquares 120, ro lind _ Barden. 
Fe The numbers are 11 and . 

18. A foorman who contracted PS Ti a year od 


BR * was turned away at the end of 7 months, and 
received for his wages 20. 1 35. 4d. and his livery. Wiat 3 


, eg e r Abf. 4. 1 
13. A ſhepherd driving a flock of ſheep in time of 


ear, meets with a company of ſoldiers; who” plunder | 


hid of half: his flock/ and + 4 ſheep/ over. The ſame 


treatment he meets with from a ſecond, à third, and 


2 fourth company; every ſucceeding company Plunder: 
ing him of half re flock the laſt had left and +a 
tHheep over, inſomuck that at laſt he had only 8 ſheep 
etc. I demand how many he had at firſt. Anf. 143. 

5 4&--" One buys a certain number of eggs; half whereof 


the buys at 2 a penny, the other half at 3 à penny. 


Theſe he afterwards ſold out again at the rate of 5 for 


3/2 pence, and, contrary to his expectations, loſt a penn) 


by ho Targa in- 0 WAS: We apap of 1 128 
. . * +; 43 


8 18. It — to 188 two o numbers with che fol- 


| lowing properties: that 5 the firſt with 4 part of the 


©fecond may make 16, and that I of the firſt with + of 


"he! ſecond may make 9 Auſ. 12 and 90. 
16. Divide 20 into two ſuch parts, ſo that: Fg | of the 


bone hart added to *. of the axon ret Jew Fig Anl. 


N aud 5. F 054 ky 1 


17. Says A to B, give me 55. of your. money; and 


An bare wire a8 Wuch as you will have left. Says 
B w A, rather give me 5s. of your money; and I ſhall 
Have 3 times as much as you will have left. What had 
e Anſ. A 11, and B 8 Le dae 

59 . From 


ret 


5. Pom te Lk & Diary, 1508 


When firſt the marriage kno! was * „ 
Betwixt my wife and me, 


ny age to her's we found. agreed, . ok 
As mne doth. unto t RS 
But after ten and half ten years,.. „ 


Vo 4 « IF E 1 


f 05 We wan and wife had been, ) or ns 


Her age came up as near to mine, 


As eight is to ſixteenn. „ ys i; 8 


Kd 


1 4 * N 8 


* tell me, if yon can, I pray, 


What was our age o'th* marriage! OO ?. by ba ? 
Anſ. The man's age was 45, and ig 8 16 1 


10. A jockey has two horſes A and B. He bas 
ao two e one valued at 164. the other at 422 

no, if he ſets the better ſaddle upon A, and the worſe 

upon B, then A will be worth Ph, as much as.B; 
but if he ſets the better ſaddle upon B, and the works _ 
upon A, then B will be worth three times as much s 
I demand the vaJues of the Ries” ne 1 5 


| 75 
gh 44. and B's 5h. A „ * 
20. A certain company at à tavern 10 they 


came to pay their reckoning, found, 1 2 had there been 0 


four more in company they might have paid a ſhilling 


a piece leſs than they did. And that if there had beet _ 
three fewer in company, they muſt have paid a filing 
a'piece more than they did. I demand the number of  ..- 


perſons, what each paid, and what was the reckoning 


81. 85. 


Anſ. 24 ber their _—_ 5 d their ecken 
14 What two WW are cho: art the wy 


8 


is to the greater as 2 is to 5, and chi product of whole % 0 : 


multiplication 1s ten times the tum of the waere 
TR 1 and 35 


To find four b wirk che: ſollwnkug pro- 
pris 10 the ai 8 this three firſt is 13s 4 Wo fans of 


, 
f Y 
1 3 
F — 1 
2 ; . , ; 2 
- : * * No oF 8 1 1 1 
6 : © 3 4 g 
0 3 8 « : 
. : ” 4 * ” 
n = : b 
2 : A 
1 F Sy y 5 1 
a Fg * 
4 
0 
* * 
* 
» 


P 
2 
BCE * 
A 2 a 
* 9 
* 


the two ert ad 4aſk is 1, the ſum 0 


"PE W 55 8 5 


tw) of 
F 'the firſt and 
two laft i is N che ſum of the wy wy 21. Anſ. 


3 


83 y 3 © ** 4 = $ 
/A jel 2; 
3 7 4 2 7 — * £ 

2-24 WE A J A . 2 * 

5 : b — - 5 ; 


II. 0 mums ae 0 77 wi * _ 1 I 


: . £ & "+ 7 z 2 bo 1 } 


Ay; Greene + of the tai of two 


ee 2144, and the quotient of the greater divided 


by the leſs "=> to nnd the two numbers. Anſ. 36 
_ 005 | 
What two bb are thoſe; 111 difference 


is 8 5 and hälf of whoſe product is . to the erbe 
of the leſs? A. nd 189. 

8. There are three numbers in W pounterticat 
. - proportion ; the ſum of the 1ſt and 2d is 10, and the 
difference of the 2d and 3d is 24. What are "he 
numbers? Anſ. 2, 8, 32 


To find two numbers, of W the produg is 


4. 
100, and the Arrnoe of their "ſquare" roots '3. 1 


A and 28. red 


i 0 find . td: Pen f which 


the ſum of the extremes is 56, and the ſum of the 
"Iran: a4. Anf. 54, 18, 6, 2. 

6. A certain member 'of parlament andre bi 
ed to diſtribute 71. 4s. among the poor voters. 
When they were aſſembled together, and the ſteward 
ready, to diſtribute the money, there come in unex- 

edly to more claimants; by which means, thoſe at 
firſt afſembled- received. one ſhilling 'a 'piece leſs than 
they otherwiſe would have done. What Was en num- 
ber at firſt? Anſ. 16 perſons. 

7. A traveller, A, ſets out from a certain Piece and 
To 1 mile the 1ſt day, 3 miles the ad day, 5 the 
8 oye and ſo on At Hg to the ſeries of the ode 

8 num- 


8 he is Overtaken by B? Anſ. 12 days, and 144 miles. oh 1 


rate of travelling A expected to reach D in 4 days, 


R . 
3 73 . 8 F. Fl 4 ET 0 . 1 J 
; ? J : * 4 6 * ® 
5 Fo * 8 N & ; 5 WES * 2 


*. 7 
3 * 
* i, 
, . 


numbe 16. eig kt Foe "= 3 4B; ſets out and $ + 
travels 85 thay road at the rate of 36 miles every days! 12 1 
demand how long and how far A muſt travel before? 


8. A gentleman buys a horſe, which he ſells again 8 7 


for 56 crowns, and gains as many crowns in 10% 2 


the horſe coft him. Quære che price of the HOO, MM, 9 


And: 40 crowns. 5 lt, 


9. Two partners, A and B, gun Ne: A% 1 


was in trade 3 months, and his gain was 601. . penn 


his ſtock ; alſo B's money, which was gel. more than 


A's, was in trade 5 months. Nv A'S ſtock ? A : 
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Tu tler A and hs ſet out rei two. 


0 8 C and D, at the ſame time, A from C bound 
for D, and B from D bound for C; when they met 
aud had compured their travels, it was found that A 


had travelled 30 miles more than B, and that at their 1 | 


and B to reach C in-9 days. I demand the diſtance he- 175 
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travels, it was found, that they had both together tra- 
velled 30 miles, that A had paſſed through D 4 days 
before, and that B at his rate of travelling was a 9 days 
journey diſtant from C. I demand the diſtance benen - 
: apo nt; places C and D. Anſ. 6 miles. 1 


: "wer of troops, writes to his General, that the garriſon 
is only as many hundred men, as there are units in 
the poſitive root of the following equation, x 


; The meſſenger i is ſtopped by the enemy, and the leave > x 0 


, with a deſign to paſs through D, and B from 


bocen C and D. Anſ. 1 50 miles. 5 
11. Two travellers, A and B, ſet out Gon nd 


places C and D, at the ſame time; A ſets out from 


D, with a deſign to travel the ſame way: aſter 
A had overtaken B, and they had computed their 


The governor of a beſieged place, wanting in 


** —x* — 44x +49#= 245. 
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2 Is 5 years, but the product of the ſquares, of their ages 
15 SS. What are their ages? Anſ. 6 and 11 years, 


The number of my children, ſaid a father, is 


7 7 Nap that, if from its 5th power you ſubtract 5o times its 


ſquare and 30 times its cube, the remainder will be 


a; 2 nom: mig children d he? __ CO e | 
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1. Suppoſe one would buy 20 birds for 204. viz. 


5 Jucks at ad. a piece, partridges at Id. a piece, and geeſe 


at 3d. a piece. How many muſt he have of each fort 1 


Auf. 5 ducks, 14 partridges, and a gooſe. : 


2. 41 perſons, conſiſting of men, women, add edit 


dren, at a collation paid 4os. the men paying 4s. a piece, 
the women 35. a piece, and the children 44. a piece. How 
many were there of each fort? Anſ. 5m. 3 w. and 33 ch. 


3. Let it be propoſed to find in what year of ar ; 


- Chriſtian Era there has been 17 of the ſolar _ 


of the lunar cycle, and 5 of the Roman e s 
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Nveſtigations by 
I limited, from the want of ch rs to expreſs t 
quantities that are unknown, and their different relations 1 
to one another, and to fuch as are known. Hence let 
ters and other convenient ſpmbols have en introduced _ 
has ariſen we” 


£ 


ende of Aebra, properly called Univerſal Arithmetic, 
und ſometimes, for its ſymbols, Hpecious or literal, 
In the preceding mathematical languages, the given 
numbers diſappear in the courſe of the operation, ſo 
* that general rules can ſeldom be derived from it ; but 
= = ra the known' quantities as well as the unknown 
: may be expreſſed by letters, which, through the whole 
operation, retain their original form; and hence may 
be deduced, not only general canons for like cafes, but 
- the dependence of the ſeveral quantities concerned, and 
llikewiſe the determination of a problem, without ex- 
' =  hibiting which, it is not completely reſolved. This 
general manner of expreſſing quantities alſo, and the 
general reaſonings concerning their connections, which 
may be founded on it, have rendered this ſcience not 
les uſeful; in the demonſtration of theorems, than in 
eien of /probletas. es 
To the algebraic alphabet belong not only the let. 
ters, but the numbers themſelves, as numerical coeth- 
cients of quantities expreſſed by letters. Again, theſe 
letters are not reſtrained to repreſent any particular 
” _ _ . - quantity, as do numbers and lines, but every ſpecies 
df quantity as well as quantity in general. In an arith- 
metical problem then, theſe letters repreſent certain 
nombers (as principal and intereſt, &c.) In geometri- 
cal problems they repreſent certain lines (as length and 
» breadth); or ſurfaces; or ſolids. In ſtatical problems 
they repreſent certain weights; in mechanics certain 
forces, &c. Theſe letters then are repreſentatives of 
quantity in general, or in the abſtract; without reſtrain- 
ing them to ſignify either any particular degree of quan- 
| tity, or even any particular ſpecies of quantity. Thus, 
if 0 pounds be the principal, then at 5 per gent. I can 
nud, from the Rule of Three, that 10s. is the intereſt. 
But, if I put @ for the principal, be it what it will, and 
0 for the intereſt; if I am told that a g= 20b, I get a 
general rule for the intereſt in all caſes at 5 per _w_ 
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| In like manner a may and t. the hath 00 5 for 
the breadth of certain figures, and thus general rules 
may be eſtabliſhed; ſhewing, in every one of theſe fi- 
gures, the relation of the length to the breadth. Al- 


gebraic rules, in which the ſymbols ſtand for ſuch very 
general ideas, will of courſe be applicable to every ſub- 
| jet into which mathematical u can be intro- | 
duced. Tt. '\T7 +75 „ 5 4 

It is from this ieee application, that A 15 
been called the ſcience of quantity in general; and this 
ſcience is what I call here e Alge af Language, 
eee e 8 hin ee in the fol- 
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General Principle, , 3 
The Euoꝛun quantities of a problem, AS. wall. as ie 
Innern, muſt be expreſſed by letters, and their rela- 
tions contained in it, or the conditions of it, as they are 
called, by equations. Theſe equations being reſolved 
by their proper rules, will give a general ſolution, from 
which not only: a general rule or theorem may be drawn, _ 1 
for ſolving, all particular caſes of problems of the like 
kind, but alſo the nece/ary limitations of. the data, for a 
perfect ſolution of the problem, as well as a ae 
en of the folution itſelf. 0 . 


Mete. The word problem i. is more general an that 
of queſtion, which is uſed more properly in Arithmetic: 
but the diviſion of problems is the fame with that of 
| cha (See Part II. * Mo a 
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or WRITING ALGEBRAICALLY. 


1 . 


w E write VA HR" when by , Aden 100 6 
watical ſigns we repreſent the known and unknown 
quantities in the problem propoſed, as well as the ope- 
rations required in it; and alſo, when by general equa- 
tions we expreſs the conditions of the problem, that is 
the relations of the known and unknown quantities, con- 
tained 1 in it. „ 

Hence the operations upon letters, and the expreſſion 
of problems become the two chief diviſons of this 
Chapter. 1 

The expreſſon of blech is the fame as TOA ex. 
preſſion of queſtions, only that the known quantities of 
queſtions are expreſſed by numbers, and thoſe of pro- 
blems by the firſt letters of the common alphabet, a 
4, b, c, &c. (See Part II. Chap. II.) he Fave 
The fundamental operations upon letters are per- 


formed as thoſe upon letters and numbers. (Ibidem.) 


But there are ſome other operations, which ought to b 1 
| explained i in the e Sections. 
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oF FRACTION 8. 


TH E operations e e e ane he 


fame rules as the operations upon common fractions. 
(See Part I. Chap. V.) It is only to be remarked, that 


when the greateſt-common diviſor of algebraical quanti- 


ties is required, any common imple diviſor is eafily 


found by inſpection. But, when the greateſt compound 


diviſor is wanted, the common rule (p. 80.) is to be 
applied, with the following remarks. 


Ilie ſimple diviſors:of:eachrof the quantities 18 to 
he taken out; the remainders in the ſeveral operations 
are allo to be divided by their ſimple diviſdrs; and the 


quantities are always to be ranged Ken. to the 


Powers of the-ſame letters nt 5006 1 "ae RG 

The fimple diviſors in the given quantities, oräm the 
remainders, do not affect a compound divior Which is 
wanted; and hence alſo to make the Uiviſion"ſueceed, 


any of the dividends may be multiplied "by a ſimple 


quantity. Beſides the ſimple diviſors im the remainders 


not being found in the diviſors from Which 'they-ariſe, 
can make no part of the common meaſute er dier 


ſought; and for the ſame reaſon, if in ſuch a remain- 


der, there be any compound diviſor which does not 
meaſure the diviſor from which it proceeds, it may be 


taken out. 
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„ ee | Ls following ſecond Example, both the 
given ers are divided by their imple common divi. 
For h; then each of the quotients hence ariſing is divided 
by its particular femple diviſor ; and, becauſe the. firſt 
term zo" of the dividend is not diviſible by the iſt 
term 4 of its correſpondent diviſor, that dividend. is 
then, multiplied by 4. Again, theremainder is divided 
by its ſenple diviſor b, and the quotient hence ariſing is 
mulciplied by 4, to have 124* diviſible by 44. | Laſtly, 
the ample: diviſor 190 of the remainder is taken out; 
and then the ee is Þrought © to its end e the 
common * 
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LEMMA. The a ee 0 ths er of A 8 
tity may be expreſſed by that quantity with negative ex- 
OO of the lame denomination.” Fhar i is, the a 9 
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For the rule for dividing the powers of the ſame 
root was to ſubtract the exponents: (See Part II. Ch. 
II. Note V. upon the fundamental Operations.) If 
then the index of the diviſor be greater than that of 
the dividend, the index of the quotient muſt be nega- 
tive. * 
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Cor. I. Hence any quantity which multiplies either 
the numerator or denominator of a fraction, may de 
tranſpoſed from the one to the other, by changing the 


FD Thus, — = 2. And — — — | al A | | , „ Z 1 
Cor. II. From this notation, it is evident that theſe 

negative powers, as they are called, are multiplied by 
adding, and divided by ſubtracting their exponents. | 
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PROPOSITION. To involve any algebraic quanitity. . 


1 Cad. 
M.üuben the quantity is ſimple. ' 
in RULE. Multiply the exponents of the G . 
inder of the power required, and raiſe the nume 
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cation of them is equivalent. 
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| The gd power * r j 
The 3d power of 33 i 18 274 X 55 X 3 II 1 Pi 


For, the multiplication would be performed by the 
continued addition of the exponents, and this pk. 
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If the hy Zu. of the given quantity 2 ar b all. its porters 


mut be poſitive. If the fign is =, then all its powers 
whoſe exponents are even numbers, are poſitive ; and all 


its Pervers whoſerexponents. are odd numbers, are negative. 


This is obvious from the Rule for the Signs i in Mul. 
tiplication (p- 749". 
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When the quantity is 3 


"RULE: The powers muſt be found by a continual mul. 


tiplication of that te * itſelf. 


Thus, the ſquare of += is found by multiplying it 
into el The produRt 3 is & hax += 35 The cube of 


0 TEES is HY « by mulplying the _ already. and 
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* 3 root, dh -mukiplicd'i to the cube glves 
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ſquares of the two parts 235 epics be product of the f 
two parts. 3 
1 Fractions 175 raiſed. to. any. power 12 raiſing 
both numerator and denominator . to that power, ag is 
eſſdent TO * rule for multiplying Profs; (ee 


. 42, 4 
p fl. 1 my cla of compound quantities is ren 
dered much eaſier by the binomial theorem; for which 


ſee the following 9 Iv, I II. where of Infinite 
Series. 
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| General Rule Jr the sb. 3 985 i SY 


4. 2 root of any Se power may + een poſitive 
or v negative if it it denomgnated by an even number; i the 
root is denominated by an odd number, it is poſitive only. 
2. If the power is negative, the root alſois negative, 
Wr it is qenominatæd by an odd number. 
If. the. power is negative, and the denomination. of 
th rout Ss fen ka i can be Ml.. 


1 64. 7 This role is is fly deduced from that einen 
In Involution. 
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Al: nn of a poſitive power, Siboditany' by 
an even üumber, has often the ſign = before m4 de- 
noting that it may have either Tor- 

III. The root of a negative power, eee 
by even number, is expreſſed by ſetring the radical 
gu before that power, and then it is eee J an in. 

ble or imaginary root, as & = 4, =V/ —. | 
K. The e ſign may be employed Wo ex Hs 
. any root of any quantity Whatever, as is known; but 
fometimes the root may be accurately found by the 
following Rules, and when it cannot, it may often be 
more 9 expreſſed by a ſeries. 
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When the quantity is ſimple. 
_. RULE. Divide the exponents of the letters by the 
index of the root b and — the root of tbe nume- 
ral coefficient. 


Wu: The bee of theliters may 155 mull of 
the index of the root, and the root of the coefficient 


may be extractec. N Au sus 
e the Serre root of 4 is a4. = S. 7 
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3 The peniſes of Hs letters may not be multi- 
ples of the index of the root, and then they become 
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*. Notes. I. The Extraction of Roots by ſeries is much 

_ Facilitated by the binomial theorem. (See the following 
Chap. IV. Sect. II. where of Infinite Series.) 
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up its number twelve ; as if four be the number of the 
loweſt card, let eight others be laid upon it; if five, 


let ſeven; if @ let 12—4; &c. It is required, havin 


given the number of heaps, which we ſhall call , gs 


_alſo 1 number-of cards ſl ill remaining in the dealer's 


baue , Wh we * call r; to find we ſum,.#; ofthe 
numbers 


Ls 


» 


"7 47 ). 
| thats of 1 ̃ 85 bottom cards put bee FO 


5 Anſ. $=13=$2+7=13 1 e 


TY Let n be the number of heaps as before, 9 the 
be of cards in a pack; let as many cards be laid 
upon the loweſt of every heap as are ſufficient to take 
up its number 9; and laſtly, Jet 1 be the number f 
remaining cards as before: it is required, to find the * 
ſum x of the numbers of all the bottom cards Ph: to- 


gether. 


Anſ. e I * 24 


9: Three cauſes C, C', C., working ſeparately, 


my "gy BR: effects E, E,, E „ in the times T, 


'T', T“. In what time will they, OY e ak 


* 


duce 1 * effect . e . 
SLA * 1 EV. 
ys of, 11 - . 

Md Fi A 7” E TALE * N . T7 | 


10. The e rates a and h of two. ingredients 
to be mixed, and the rate c of the mixture n being 
given, to find. what portions and y of each ingredient 


muſt ot ad to compoſe that mixture, 


Anſ. e _ and , =m 3 = 


11. Two travellers, A and B, whoſe velocities are 
to one another, as m to n, ſet out from two places PI 


and D at the ſame time, A from C bound for D, and 


B from D bound for C; it is roquines to find, at 
what diſtance, EA from the place C i . meet 


together. 5 bn»!!! 
Auel | 
e m 


14. A . YE made a e 1 of leaps, a 
greybound begins to purſue her. The grey hound takes 
K K K „ m 1 


e 


j 
1 
ao 
6. 4 
** 
4 
4 
g 
F * 
i 
$ 
*.8B 
1 
—— 
"= 
FO 
_ 
59 
2 2 
e 
4 
> 4 
-Y 
IJ 
81 
* 
of 
- uy 
_ 
"= 
E 
e 


- WY 3 


— * > \ 
8 3 ind 5 
e * F 
— 3 * e 5 1 
f ß ot as + a | : 
» TAS * PR 13228 Sk © - Wy a . Aly 8 


PLS 1 


6 wh 


— —— —— 2 nd AI 


k —— W Wwmw;w.w- Oy or 


|| 
! 
| 
q 
f 
| 
U 
| 

# 


# 


EL leaps in * 8 time E * — 1 ms 2 
bur the leaps of the greyhound are greater 'than thoſe . 
of the hare in the proportion of p to g. It is required 
to find a canon, in order to know, Whether the grey- 
hound ſhall overtake the hare, and at cg 1 * 
calculated in leaps of the grey hound. 5 


Abd.” * — os — aud the een xd vin over- 


3 


gn — | | 
| roke the bare 3 when 7 be 9 ehe, e 


. 
o WW 7 Fi i, wt + 6 


—— 


„ * f : * . p > * 3 
. by . . : * * * "= 
A * F < 3 - 3 205 
! * 2 . . * 1 *%. * * — : : 4 * bi 
* . 7 « 83 3 1 7 * „ 4 . 2 2 — * * 4 4 aA 
= 


5 


u. Determinate Problns rf the Fork and bale Orders, 


F R . 25 N 5 
„ *; E 115 N 1 * No 


3 15 A eh e at a tavern fla 4 — 
of a pounds to pay; upon which a number, 6, of the 
company going away, obliged the reſt to pay © ſhil- 
lings apiece more than they mou” have e . 5 
was * ee, 5 of Ro ry 1 1 


a Anl. 


15 * 
je | 


Ne g divide the number a into two ſuch parts, x 
Heing the leſs, and y the greater, That my Mens by 
BF WAY give the product 6. 


3. Two merchants, A and. B, enter into partnerſhip 
with a principal of a j.ounds together; the merchant A 
puts in his money, x, for n months; and the other 
© B his money, , for u months; then each of them re- 
ceives b pounds, an and intereſt. as are their 


ſeveral principals? 5 
e e e 3 


| la e a vs Wh 8 | Note. 


SY +: 


5 . | G * 2M 1 
= F * z Ls þ 
: 7 4 d 4 
KR, 
an 173 145 — am 
. Here ws luppſ 1 5 —. DIY 
| 2 „ 
7 \ 4 8 P 
2 2 | A _ * 4+ * N 
= 8 8 8 . # „ os, WS = 2, 
8 7 a \ "+ : y 8 88 4 > % . c IE ED 2 f : 15 * 
N : 8 5 3 23 2 5 5 * . | 1 * e n * 20 * 4 N 
; "= 17 8 r LY >; OW 3 © 8 nh wes . W001 36 Be DES OR L 
& ; ow. „ * 4 be „ a 2 4 
: 5 2 1 2 : 
12 V 
8 10 * ' Foy 4 5 ; 72 N 3 24 Ke 444 " 
* PV 2 [ c "0 925 


3 + o 


. The lum 4, er re bids; and 5 fra the 
: quotient, 9, which-ariſes from the diviſion of the leſs, 
x, by the cubic root of 85 ROT; Is OE, given to 
mw 8 * ͤĩͤ⁰ /m] Weg PO EA 


ov : 4 
4 8 R 2 * 4 4 
— — 18.5 — 


"aid ee, e FF 9 Bs 3 ” 


* * » © - 
F . 


A certain * FR of . enter into part - 
nealith „ and each of them contributes m times as many. 
pounds, as as there are perſons: they gained for every 

100 pounds ſo many pounds as there are perſons and 
n more, that is, x n pounds; laſtly the total gain is 
1 ö [ demand the number of perſons. _ 


Anſ. mæ + mnx* — 1004=0, 


6. S Merchants have in common a principal of 
4 pounds; each of them adds to it m times as many 
pounds as there are partners; they gain as many pounds 
per cent. as there are partners; and after having taken 
each » times as many pounds, as there are partners, 
there remain 6 pounds. What is the number, x, of 
merchants ? e e | 1 
Anſ. m - 100nx* +ax— 100 


[ | 5 ; . : 8 


Iudeterminate Problems of the ſecond ö Or 


ths 7; To find all.thoſe whole number 
being doubled and added to their roots, 


Ares. 


a Whoſe ſquares, 
Produce other 


6 To find all thoſe whole numbers, whofe 


tripled and increaſed by their roots an 
other ſquares. a 3 


0 "To relolve: 3 in whole. numbers the 


I be Lc. 


2 


3 
> 2 2 "x. Pa. 1 
Ch T1334 <4 

#: #-© 2 
>? 
8 

5 ®. 

A 
- 4 „ — 

4 as 

RE * — 2 


N 4 
** & L 
; 9 
f 5 A 
E x Þ 4 
I i 
2 
4 
„ 
& a +. © 8 * 
% 
4» #8 If 
wt rat? 
* 
If, F 
1 & 
9 * _ 
4 
« 
A Ys 
2 „ 2 
* 
Fey 
= 
# 
2 2 
„ "W-..< 
834 * 


* 
4 
x 
; 


a» 


